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Electric Radio is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be - 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: es 
Chuck Teeters (W4MEW), Jim Hanlon (W8KGI), Tom Marcellino 
(W3BYM), Gary Halverson (K6GLH), David Kuraner (K2DK), Bruce 
Vaughan (NR5Q), Bob Grinder (K7AK), Larry Will (W3LW), Dave 
Gordon-Smith (G3UUR), Mike Bittner (W6MAB), D.S. “Jeep” Platt 
(K3HVG), Jeff Covelli (WA8SAJ), Joe Long (WA2EJT), Jim Riff (K7SO), 
David Ishmael (WA6VVL) 


Editor’s Comments 


We are beginning a new year with a fine lineup 
of articles to get the year going. Tom Marcellino 
(W3BYM) has a great new article about his 


complete homebrew transmitter. Tom says this 


transmitter is his favorite project in 50 years of —J TR 
homebrewing custom radio equipment, andlam =" 
glad we are able to present it in Electric Radio. 

For Collins users, Gary White (W5GW) has a nice article that describes his 
recent adventure when he got a station he always wanted, a Collins S-Line, one of 
the best products to come out of Cedar Rapids. 

Keith Kunde (K8KK) has a new article for us about his experiences restoring an 
EF Johnson Courier amplifier. Pve always thought the Courier was an unusual 
looking design for an amplifier, but Keith takes all the mystery out of its circuitry. 

Although it’s a solid-state article, Mel Farrer (KOKBE) details his control console 
that he built up for his Bauer 707 broadcast transmitter, which he uses on 75-meter 
phone. I like this article, and it does help keep the Bauer filaments glowing and will 
be adaptable to many other transmitter projects. 

Ed White (WA3BZT), in an update to an earlier article on Navy communication 
systems, describes the AN/FRR-87 Automatic Guard Receiving Terminal that he 
helped design 42 years ago. 

Finally, there is the annual Heavy Metal Rally report. Last December’s event was 
one of the best in recent memory. 
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Cover: Tom Marcellino (W3BYM) is a long-time ER contributor and this 
month he brings us a modern classic: a complete 4D32 transmitter that is easy 
to build and get going. Tom says there are three classics in the photo; his 1960 
Ford Thunderbird, the vintage transmitter, and of course, Howdy. 


The Viking 1-Half Classic Transmitter 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 


w3bym@logonbasic.com 


This project is the result of many weeks 
of planning, designing, bread board 
building, locating parts, chassis and panel 
layout, fabrication, modifications, and 
final testing, followed by additional 
modifications and testing. There is an 
old saying that you should always put 
your best foot forward. Of all the many 
projects completed over a span of 55 
years, I can truly say this project ranks 
near the top of my list. It encompasses 
many of my design and fabrication skills 
plus a front-panel design that I can be 
proud to display. 

I wanted to build a single-PA tube, 
100+ watt, vintage transmitter that was 
crystal controlled (VFOs are too modern) 
with tunable stages, metered currents and 


Figure 1: Two internally lit Simpson meters read all vital parainepee The j 


voltage, and a roller inductor in the Pi 
output. Power transformers had to come 
from what was sitting under the 
workbench and at least 90% of the 
components had to be in my stock. 

Like many of my projects, I wanted to 
try something new. Several suitable PA 
tubes were reviewed such as the 6146, 
1625, 807, 4D32 and 4-65. Any of these 
would have worked in a parallel 
combination or the single 4-65. The 4- 
65 was new for me. 

The 4D32 vacuum tube became the 
tube of choice. It can deliver the desired 
power output at relatively low B+ levels. 
This tube has a proven track record with 
its use in the EF Johnson Viking 1 and 
Collins 32V transmitters. 

Considerable thought was given to the 
selection of the oscillator and driver tubes. 
For the oscillator tube, factors such as 
filament voltage and current, maximum 
plate voltage, transconductance (Gm), 


smitter 


matched set of knobs was purchased for $10 on eBay and came from HP test 1 
equipment. The “add-80” miniature switch is located next to the load — 


control, see text. 
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Figure 2, Transmitter 
Schematic: The heavy 
lines drawn on either 
side of the .1-ohm PA 
cathode resistor 
indicate the resistor 
must be mounted at 
the tube pin to the 
nearest chassis ground 
point. The multimeter 
polarity is important 
and is identified by the 
“ symbol. 


and plate current were 
reviewed. The 
following tubes were 
considered; 6AUG, 
6AH6, GAG7, GAGS, 
and 6BA6. For the 
driver tubes heater 
current, maximum 
plate voltage and 


current were 
considered. The 
following were 


reviewed; 763, 
6AQ5, 6V6, 6W6, 
6F6, and 6K6. As 
shown on the 
transmitter, .citcuit 
diagram (figure 2) the 
tubes selected match 
the Viking 1 without a 
modulator section. 
This explains the “1- 
Half” in the title. 
Obvious from the 
listed tubes, the 
filament voltage had to 
be 6.3 volts. This was 
determined from the 
transformers found 
under the work bench. 
I selected a very old 
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Figure 3: The rear-chassis view shows a filled layout across the 17" chassis. L1 and 
L2 are protected with .01" fish paper wrapped with masking tape around the tube 
bases. The 120-volt male plug is the norm these days and the round 120-volt female 
plug is a rarity. 


TV transformer with a combination of 
copper and steel that weighs 14 pounds. 
Its secondary has three windings; 365, 
120 and 6.3 volts. 

Prior to any tube review, the 
transformer was tested. The 365-volt 
winding would work well in a voltage 
doubler with a capacitor-input setup. The 
120-volt winding could be used for bias, 
and lastly the 6.3-volt winding drove 
tube selection. The filament winding has 
very large #12 AWG leads, so I knew it 
would handle multiple-tube filaments. 
Even so, it was bench tested with a 6- 
ampere load for 30 minutes. All went 
well and the voltage at the load resistor 
remained at 6.3 volts. Even with this 6- 
ampere test, oscillator and driver choices 
were based on the lowest filament current. 

One additional transformer was needed 
to power the oscillator and driver stages 
via voltage-regulator tubes, 
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plus 


supplying a low voltage that could be 
used for relays and solid-state devices. 
This transformer was cannibalized from 
a defective piece of Boonton test gear 
that I purchase some time back at a 
hamfest for $3. The piece also gave up 
many other junk box parts and a nice 4- 
inch meter for another project. 

The high-voltage section of the power 
supply uses four 100-pF, 450-volt filter 
capacitors. This places approximately 255 
volts across each capacitor giving ample 
safety margin. The first doubler design 
used only two capacitors. These two 
capacitors were tested 100 volts above 
their working-voltage rating of 450 volts 
and passed, but using just two isn’t good 
engineering practice. Notice on the power 


(figure 4, left side). This is a clue to 
another piece of gear that is in the thought 
pipeline. 
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Figure 4: The heavy drawn lines for the 6.3-volt winding indicate a high current draw. 
The majority of the current, 3.75 amps, is delivered to the 4D32. The .01-nF bypass 
on the +10 volt line is located on a terminal strip well away from the 500-nF filter. 


The 120-volt winding supplies negative 
75 and negative 20 volts. Bias supplies 
should be very low impedance and this is 
provided by the 0C2 and a pair of Zener 
diodes. OK, I know vintage transmitters 
didn’t use Zener diodes, but since they 
help keep filaments glowing it’s fine. 
This is a good application for Zeners 
where the current may cause minor 
internal heating that would shift the 
Zener voltage. Small shifts of a volt, or 
so, would not be a concern in this 
application. 

The 4D32 filament draws 3.75 amperes 
at 6.3 volts. This is the reason for the 
heavy filament lines on the drawing and 
the notation. With that high current it is 
best to connect directly to the socket pins 
and ground one of the pins at the socket. 
The AC power and meter lamps are also 


powered from this winding. It was very 
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fortunate that [ had a pair of Simpson 
1-mA meters with internal lamps. 
The 270-volt winding feeds a diode 
bridge that drives the two VR tubes. 
Maximum crystal-oscillator stability is 
in part due to regulating both the screen 
and plate of that tube. The unregulated 
360 volts supplies power to the driver 
plate and screen (the “Drive” control). 
All power for the transmitter is 
controlled with S1. Plate and screen 
power for the PA is controlled with S2A. 
This DPDT switch feeds power to K1, a 
SPD Tice, cube, relaygukihs, contacts 
control the HV winding, T/R switching, 
and receiver muting. S2B feeds low- 
voltage power to the HV lamp and 
provides a positive signal to the keying 
transistor, © 1, 
(future clue number two) and provides 


the signal to Q2, the 80-meter load 
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for phone operation 


36T 


negative 20 volts and 
2.4-ohm 


cathode resistor for 


another 


current reading. This 
current typically runs 
between 16 and 20 mA 
depending on the drive- 
control setting. The 
interstage tuned circuit 
is identical to jee 
previous stage. ie 
screen voltage is fed viaa 
25-k pot to control the 
PA-grid current. The 
6AQ5 can supply drive 
current in excess of 20 
mA from fundamental 
crystals on all three 
bands. 

The coils L1 and L2 


Figure 5: The oscillator and driver coils, L1 and L2, are 
identical in every way. Detailed specifications are in the 
text and a ready made coil, like the B&W 3016, can be 


used. 


capacitor relay driver. 

The 6AU6 Colpitts crystal oscillator is 
extremely stable, having both plate and 
screen voltages regulated. This circuit is 
rich in harmonics making tuning easy on 
each band. The interstage tuned circuit, 
L1-Cl, can be tuned to the fundamental 
crystal frequency or the second harmonic 
with usable output levels. One additional 
feature of this circuit is the very low 
open-key voltage of 14 volts. I had 
originally designed a safe-key circuit based 
on the possibility of a dangerously high 
open-key voltage, but it wasn’t needed. 
The cathode current measures 5 mA and 
is read across the 2.4-ohm shunt. 

The 6AQ5-driver tube is tried and 
proven, doing this duty in several vintage 
transmitters. It uses a cutoff bias of 
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are identical in every 
way. They are wound 
with #24 AWG with a 1- 
inch diameter and 
approximately 1l-inch 
long. The total inductance for 36 turns is 
19 pH. Taps at 22 turns and 32 turns 
16.8-uH and 11.6-pH 
inductance values. The coils are mounted 
into 4-pin tube bases. See the detailed 
drawing, figure 2. The values for Cl and 
C2 are. 100 pF 

Grid current to the PA is adjusted for 
12 mA, but testing has shown this current 
can beas lowas 6 mA. This stage is biased 
to negative 75 volts with no signal applied. 
A drive level of 12 mA forces the bias 


more negative, to approximately -100 — 


provide 


volts. 

The original transmitter design 
included a “Tune” function. This was a — 
simple switch contact connecting the — 
screen’ to ground. This idea was 
abandoned because the tube was 
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Figure 6: A stripped down P&B relay serves well as a RF-current switch. The 


sich. r3 


extra load capacitor is soldered directly to the normally open contact. A short 
piece of coax cable braid, covered with shrink-tubing, grounds the wiper arm. 


completely cutoff. Therefore, without a 
tune function, rapid tuning of the PA 
plate from an off-resonance current of 
300 mA is not harmful to the PA tube. 

With no signal applied to the PA, 
negative 75 volts of bias is present at the 
junction of the 1.8-k grid resistor and 1- 
mHy RFC. As previously mentioned, 
this level goes more negative with 12-mA 
grid drive. The 1-Meg pot in the grid of 
the clamper tube sets the trip point for 
the clamp tube. With a drive failure, the 
negative-bias level moves in a positive 
direction (-100 to -75 volts) causing the 
clamp tube to conduct. I’ve set the pot to 
completely shut off the PA. It can be set 
to reduce the PA cathode current to any 
value, between the operating current of 
270 mA, down to zero. Also, as the 
“Drive” control is reduced to zero, the 
cathode current will follow it down to 
zero. 
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The PA plate and screen voltage is 
routed through SOB, and J1 (clue number 
three). By now you have figured out the 
next project in the pipeline will be a 
companion modulator. In the CW 
position, S6B bypasses J 1, the modulator- 
input jack. In the “Phone” position, S6B 
picks up the low-voltage signal from the 
HV lamp to drive the base of Q1, the 
key-line transistor. The collector of Q1 
pulls the 14-volt key line to near ground, 
0.6 volts . This arms the transmitter for 
AM operation when the “Plate” switch is 
on. S3 provides the “Spot” function for 
phone operation. 

When operating on 80 meters, relay 
K2 must be armed by the “Add-80” front- 
panel switch. K2’s coil will not energize 
until the “Plate” switch is on. This will 
send a signal to Q2’s base, the relay 
driver transistor, from the HV lamp. 
This places an extra 1000-pF fixed 
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very little elbow grease when punching 
holes for 3" meters. Here, compressed 
air and a 450-foot-pound impact 
wrench are pressed into service. 


capacitor across the 1500-pF variable. If 
the Q2 circuit is omitted all would work 
fine, but K2’s coil would remain energized 
when the “Plate” switch is off. The only 
suitable relay in stock had a 6-volt coil. 
This is the reason for the series 18-ohm 
resistor. 

Relay K2 is a modified ice cube. In its 
stock form it isn’t suitable for high- 
current RF work. As shown in the photo 
in figure 6, the plastic cover, 8-pin octal 
male connector, and all internal wiring 
were removed. This leaves the wiper arm 
and normally open contact available for 
direct connections. The additional load 
capacitor has to handle the RF current, 
so just any 1000-pF capacitor won’t do 
the job. I tried several disc-ceramic types 
that worked but got too hot. The 
transmitting-mica type worked the best. 


The PA-cathode current is read on one 
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meter while all other parameters are read 
onasecond meter. A switch was included 
in the cathode meter to open the circuit. 
This will be useful during CW contacts 
by keeping the needle on zero for every 
key closure. The “Function” switch has 
five positions, with the center being off. 
The polarity of the meter is important 
when connecting to the various shunts. 


I’ve indicated polarity using the symbol 
A 


With 860 volts on the 4D32 plate and 
270 mA of cathode current, the tube 
produces 125 watts of RF power. The 
erid current can range between 6 and 12 
mA while 125 watts is maintained. The 
loaded plate voltage of 860 volts was 
used only because that’s what the old TV 
transformer offered. 

Increasing the cathode current to 320 
mA will increase the power to 160 watts. 
The higher cathode current isn't a 
recommended operating level and was 
only run for 15 minutes to demonstrate 
the ruggedness of this tube. It is obvious, 
and in my opinion the 4D32 is one of the 
most underrated tubes that I’ve used. | 
know of cases where this tube is running 
at 1-kV plate voltage with no ill effects. 

Data from the Raytheon data sheets 
shows maximum C.C.S. ratings for Ep= 
600 V, Es = 350 V, Eg = -200 V and plate 
current = 300 mA. 

The following are the typical Raytheon 
RF power-amplifier Class-C ratings. Ep 
= 600: V,.Es = 300 V, Eg =2100;¥,ipieue 
current = 215 mA, screen current = 30 
mA, grid current = 10 mA, RF driving 
power = 1.25 watts, and carrier power 
output = 90 watts. 

There were other interesting facts — 
gathered from the Raytheon data sheets. — 
They recommend at least 40 volts of — 
protective negative bias. That value would 


be suitable with 600 volts on the plate, 
February 2012 
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Figure 8: The PA cage also contains the 6AQ5 clamp tube. The RFC and 1000-pF 


———— 


coupling capacitor came from a B&W 5100. The plate connection uses copper braid 
solder wick. The roller inductor required an insulated shaft with a flex coupling. 


but with 860 volts the value must be 
increased. 

The tube will operated at full ratings 
up to 60 MHz without neutralization. 

I’ve not seen that fact (neutralization) 
ever published about any other power 
tube. The input and output must be 
completely shielded to avoid regeneration 
or oscillation. Raytheon states this may 
be accomplished by mounting the tube 
base below the chassis with the disc shield 
(located near the bottom of the elements 
in the tube) level with the chassis. 
Unfortunately, I learned about the below- 
level mounting after the project was 
completed. Neutralization is most critical 
at the higher frequencies and less 
important on the three bands for my 
project. 

The oscillator and driver tubes are very 
common and inexpensive. The PA tube 
isn’t that uncommon and can be 
purchased as NOS or used from Fair 


Radio or eBay. The typical cost for NOS 
Electric Radio #273 


is $25, plus shipping. A turns counter 
was omitted from use with the roller 
inductor purely due to its high cost. It 
was replaced with three simple labels on 
its knob. They read; 80 = CCW, 40 = 9T, 
anid. 20. = 013 Tb Finally, the power 
transformer, weighing 14 pounds, 
represents almost one half of the total 
transmitter weight of 31 pounds. 

I would like to thank Dave (WA6VVL), 
Dan (N3SMBF), and Ray, (NODMS) for 
serving as sounding boards with valuable 
feed back throughout the course of this 
project. Their many email contributions 
were addressed and influenced some 
design areas. Also thanks to Dan, Ray, 
eBay, and Mouser for supplying the 
additional 10% of parts. 

[Editor's Note: As Tom mentioned in 
his clues, look for a companion AM 
modulator article in the next few months! ] 


ER 
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A Collins S-Line 
Troubleshooting and Repair Adventure 


By Gary White, WSGW 
white5 12@austin.rr.com or 


http://w5gw.com/ 


In October 2011 I obtained a Collins 
S-Line station from a friend and fellow 
ham in San, Antonio, Texas, Gary, 
K5JWK. It was a winged emblem 32S-1 
transmitter, 75S-1 receiver, and a 516F- 
2 power supply. They are early serial 
number units, so they were likely built 
over 50+ years ago (probably in 1958- 
1959). While in the USAF, I had the 
opportunity to operate many Collins 
KWM-2s and S-Line stations, but never 
owned or worked on any. This was an 
opportunity I had always wanted to 
pursue. 


Gary let me take them for a few days to 
inspect them before I committed to the 
purchase. This was a very nice offer on 
his part and it only took me a few hours 
to decide I wanted to get these units back 
on-the-air, and we finalized the sale/ 
purchase. 

An Adventure Begins 

None of them-the transmitter, 
receiver, or the power supply was working 
properly when I got them but they were 
all marginally functional to some degree 
or another. They were also very clean 
from a cosmetic perspective. (Note: Gary 
disclosed all issues and I bought these 
units knowing some degree of repair 
would be required — there is no buyer’s 


remorse here nor should any be inferred. 


Figure 1: Here is the author’s recently restored Collins S-Line station. Although 
it’s been out-of-production for 36 years, the S-Line’s receiver has basic RF 
performance higher than many current-production receivers. 


10 Electric Radio #273 


February 2012 


Also, it should be noted that Gary 
obtained these items from an estate and 
hadn’t made any extensive effort to repair 
them — some of the problems described 
later were the result of the owner(s) 
previous to Gary.) 

The following is a brief summary of 
the troubleshooting and repairs necessary 
to bring this equipment back into 
operations. Hopefully this will serve as 
encouragement for others to undertake a 
similar repair and/or restoration project. 

75S-1 Receiver 

While the receiver came alive, the S- 
meter was not reading anything except 
on very high power signals (such as the 
100 kHz calibrator), the S-meter was 
also erratic, and the receiver was 
somewhat anemic and noisy. I concluded 
that the repair of the receiver was going 
to be minimal. Setting the receiver aside 
for a bit, I turned my attention to the 
transmitter and power supply. 

32S-1 Transmitter and 
516F-2 Power Supply 

The transmitter would not develop 
any drive, except on 40 meters, and the 
output power, in tune, was only 10 watts 
or so on 40 meters. Clearly, the 
transmitter and its associated power 
supply had some issues. 

After working with the transmitter for 
a few days, trying all the usual things 
(checking voltages, changing tubes, 
cleaning switch contacts, etc.), itappeared 
that someone had attempted to align the 
transmitter in the past. This was evident 
by the different height of the slugs in the 
band switch rack and some different 
coloring on the threaded stems of these 
slugs. I broke out my oscilloscope and 
signal generator and started to go through 
the manual’s signal-tracing procedure, 
injecting calibrated signal levels into each 
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stage to look for proper drive and output 
power. 

This confirmed that I could tune the 
driver and finals and get upwards of 40 
watts on all bands. However, going back 
to the 455-kHz first-IF stage and the 
3055-kHz IF, I could not get any drive 
by injecting a signal from my signal 
generator. This pointed to a bad second 
mixer. 

Checking all of the resistances in the 
second mixer confirmed the operating 
point of the 2nd mixer should be within 
a normal operating range. However, the 
voltages on the 2nd mixer did not agree 
with the voltages in the manual (low 
3055-kHz 2nd-IF injection voltage). 

At this point I broke one of my cardinal 
repair rules. I decided to align the 455- 
kHz and 3055-kHz 
frequency (IF) stages in an attempt to get 


intermediate 


sufficient 2nd-mixer injection. It is 
generally not a good idea to attempt 
realignment unless absolutely necessary. 

Both stages appeared to be aligned, 
however, I still was not getting proper 
injection into the 2nd mixer. On 4 
November, in utter frustration, I gave 
the 3055-kHz IF can (T1) slugs some 
arbitrary turns while monitoring the 3055 
kHz signal at the input to the second 
mixer (V5). Initially the signal dropped, 
but as I continued turning the slug the 
signal amplitude increased on the 
oscilloscope. (Note: there was a false, but 
minor peak in the 3055-kHz IF can, that 
someone had evidently found previously 
and that I also found in my first alignment 
pass of the IF stages. I also later identified 
that this false peak occurs in the 75S-1 
receiver (the receiver uses a similar IF 
scheme as the transmitter, but in the case 
of the receiver it was on the proper peak). 
This wasa major “Ah-Ha” moment, since 
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from that point on I was able to complete 
the alignment properly and get drive and 
power (up to 50 watts) on all bands. I will 
have more on the low-power problem 
later, but here are a few lessons learned: 
Ensure You Have the Latest Manual 

Manuals can be downloaded for free 
from the Collins Collector Association 
(CCA) website: 

http://www.collinsradio.org/archives/ 
Collins_Radio_Equipment_Manuals.aspx. 
In my case, I had been using the original 
equipment manual. However, a later 
manual, along with all service bulletins, 
provided better procedures for 
performing alignment and 
troubleshooting. 

Carefully inspect the radio for 
modifications and repairs. As part of this 
visual inspection it was obvious some 
slug twiddling had been done in the past. 
This was the nudge that allowed me to 
break a cardinal rule of repair (1e., 
something that is broke usually doesn’t 
benefit from a realignment and in fact 
can serve to mask a bad component 
making the repair even more difficult). 

Mixers are good check points for 
troubleshooting a heterodyne circuit — 
I'd suggest using a combination of 
verifying resistor values around the mixer 
and then ensuring that voltages (both 
DC and RF-injection signals and RF- 
output signals) are proper, as a start. 
(Note: In this case it was easy to verify 
proper resistances, yet the DC and RF 
voltages (injection and output) were out 
of agreement with the manual — poor 
output from the mixer plus weak 2nd-IF 
injection pointed to a problem in the IF 
stages prior to the 2nd mixer.) 

Ask for help. I received a lot of help 
from the CCA members, notably pointing 
me away from my original manual to the 


latest one posted on the website. 
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Low Power — Power Creep — Plate 
Meter Accuracy 
After getting drive and power on all 
bands, the three remaining problems in 
the 32S-1 were: 
¢ A Slow Rise in Transmitter Power 
¢ Only 50-watts output instead of a 
nominal 95 to 120 watts (band 
dependent), and almost 300 mA of 
indicated plate current to get anywhere 
close to 50 watts of output power. 
This last problem was suspected to be 
a plate-current metering issue, and, while 
it was an issue I wanted to correct, it was 
temporarily set aside to troubleshoot the 
first two problems. Suspecting the choke 
in the power supply, a substitution was 
made with a known good 516F-2 power 
supply from my friend Skip, WSBMK. 
That substitution confirmed normal 
power output could be achieved. 
Back to the 75S-1 Receiver 
There were three microphonic tubes, a 
bad S-meter pot as well as some bad 
electrolytic and paper capacitors. These 
were all quickly replaced and after 
confirming nominal performance, the 
receiver was realigned. This was close to 
the middle of November, and because 
Thanksgiving Holiday season was 
looming, nota lot of effort was put on the 
516F-2 power supply, which was 
determined to be the unit causing the low 
power and power-creep problems. 
Power Supply Revisited 
In early December 2011 some time 
was spent looking at the low and creeping 
power. It eventually turned out these 
were two independent problems. 
The Low Power Problem 
Carefully (safely) measuring the HV, I — 
discovered that the no-load to high-load — 
voltage (HV) voltage dropped 
considerably (from about 800 VDC to 


400 VDC). I was back suspecting the © 
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choke in the power supply. (Note: the 
voltages in this power supply are lethal — 
I always used a “chicken stick” to ensure 
the capacitors were discharged and used 
clip-on test leads to my voltmeter so my 
hands would not accidentally come in 
contact with these lethal voltages.) 

One day, after reconnecting the choke 
leads (disconnected to do testing on the 
choke), one of the plate leads to the 5R4 
was found not to be connected. The lead 
was held in place to the sockets terminal 
by the wire’s plastic covering, but the 
stranded conductors underneath the 
covering had broken at some point in the 
past. This caused the power supply to 
only be getting half-cycle rectification 
instead of full-wave rectification. Once 
fixed, the 32S-1 transmitter developed 
full power, although it continued to 
display power creep (it would take 3-5 
seconds to develop full power). (Note: I 
had observed power creep of this nature 
in other transmitters with defective tubes 
in the finals — I had previously pulled a 
set of known-good 6146s from another 
transmitter and confirmed to myself that 
the 6146s were not the cause of this 
problem.) 

The Power Creep Problem 

Continuing to suspect a bad choke, I 
engaged a few CCA members and bought 
another power supply along with a 
matching speaker cabinet. My logic was 
it would be cheaper that way than trying 
to just acquire a new choke and the old 
power supply would be a good source of 
parts. (Note: the Collins 516F-2 power 
supply uses a resonant choke and 
capacitor in the HV circuit that has been 
extensively described elsewhere — since 
my symptoms were in alignment with 
this known-systemic 516F-2 failure 
mode, it certainly shaped my thinking 


and resulted in a lot of wasted 
Electric Radio #273 


troubleshooting time.) 

When the second power supply arrived, 
its 5R4 HV rectifier would arc internally 
and blow the fuse. (Note: This arcing is 
another known-systemic problem with 
the 516F-2 power supply and has been 
discussed in a Collins service bulletin 
along with a recommendation to replace 
the 5R4 with a solid-state rectifier. I 
elected to keep the 5R4 as I wanted my 
Collins S-Line to be inas close a condition 
as possible to that as when it came off the 
assembly line.) 

Replacing the arcing HV rectifier with 
other 5R4s I had on hand resulted in the 
same problem; except with one tube, the 
one from the initial power supply. With 
power established at 100-watts-plus, it 
was further discovered under testing that 
the power creep was intermittent, 
regardless of which power supply I used. 
It would manifest itself at times (maybe 
80% of the time, but not always). 

About this time I did more research on 
the power supply and obtained specified 
load and no-load voltage levels. My 
measured voltages agreed with 
information obtained from the Internet. 
I now felt that the filter chokes (L1) and 
resonant capacitors (C1) in both power 
supplies were functioning properly. I was 
now beginning to suspect a component 
in the 32S-1 driver or final section and 
turned my attention away from the power 
supplies. This was a bad mistake on my 
part. (Note: Since it had worked properly 
on Skip’s power supply I should have 
continued to focus on the power supply 
as being a source of the creeping power.) 

Plate Current Measurement 
Accuracy 

Between 2 and 8 January 2012, several 
hours were spent testing the components 
in the final section to try to identify the 


power-creep problem. 
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All this time was not a wasted effort as 
the cause of the plate current inaccuracy 
in the meter readings was identified. The 
six 12-ohm resistors (R44-46 and R49- 
51) in the final cathode circuit had aged 
to between 16-23 ohms, causing a high 
plate-current reading, when in reality 
the plate current was much less. All 
resistors were replaced with 10-ohm new 
old stock (NOS) resistors that had aged 
to between 11.5 to 12 ohms. With ~4 
mA of grid drive and 200 mA plate current 
I obtained ~115 watts output into a 
dummy load on 7.1 MHz. Loading and 
tuning seemed normal, except for the 
lingering power-creep gremlin. 

Power Creep Solved 

On 8 January 2012, I reviewed all of 
my troubleshooting and repair notes and 
discovered a common thread among the 
testing and troubleshooting I had 
overlooked before. A 5R4 that didn’t 
exhibit any arcing had been used (shared 
back and forth) between the two power 
supplies. Another search of all of my 
available 5R4s uncovered one that 
wouldn't arc. When this 5R4 was used, 
the power-creep gremlin went away. This 
was proved by fairly extensive bench 
testing into a dummy load on 8 and 9 
January. Finally — closure on my last 
major problem. 

Cleanup, neutralization, carrier 
balance, ALC adjustment, etc. were 
accomplished in short order as well as a 
good cleaning of the cabinets and chassis 
of the transmitter and the receiver. 

Some More Lessons Learned 

This might be a time to recap some 
other lessons learned along the way: 
Don’t trust ‘your*tube tester — the 
defective 5R4 that caused the power creep 
tested good — certainly well enough to be 
within expectations of previous readings 


on other 5R4s I had tested 
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e Trust your tube tester — the defective 
5R4 had some different readings for the 
two tube sections. It also seemed to have 
some erratic behavior that I had 
discounted as a dirty pin, which cleared 
up when I reseated the tube in the socket 
¢ Don’t let known failure modes and 
associated symptoms adversely color your 
thinking. I made the mistake of letting 
the resonant choke/capacitor failure mode 
shape my thinking, even though testing 
of these components in both power 
supplies indicated they were OK. 
*Keep good notes during the repair 
process — the review of my notes finally 
got me on track to try another 5R4 to 
eventually crack the power-creep issue. 
¢ Take more voltage readings — a lot of 
my problems might have been solved 
faster if I'd taken more and better voltage 
readings earlier in the troubleshooting 
process of the power supply. HV load 
and no-load voltage readings and their 
with power supply 
specifications on the Internet (http:// 
www.wa3key.com/516f2.html) enabled 
me to confirm the resonant filtering 


comparison 


circuits in both power supplies were 
operating properly. 
Epilogue 

On 9 January 2012, cables were 
fabricated from RG-58 to allow the 32S- 
1 and 75S-1 to work together as a 
transceiver. On 10 January 2012 contacts 
were made on 40 meters, LSB. The first 
contact was with a local station (W5ALI, 
Bruce). Two other contacts were soon 
made with stations in Arkansas: 9 
(KASRHK, Ken, who I chat with — 
frequently on AM, and WX5J, Nick). — 
Good audio reports were obtained and — 
the S-Line performed flawlessly — 
producing about 125 watts of peak- 
output power as measured on my Palstar — 


antenna tuner’s peak-power meter. 
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As I gain experience with my S-Line 
I’m sure there will be other tweaks and 
adjustments to be made, but that is the 
nature of operating equipment that is 
over 50-years-old. The picture in figure 
1 is my handsome S-Line station, made 
shortly after my second contact was 
finished. 

I'm extremely happy with my S-Line 
station and look forward to using it. I'd 
again like to thank Gary (K5JWK) for 
his parting with it and providing me with 
this opportunity to bring it back to an 
operational status and for his words of 
encouragement along this journey. The 
troubleshooting and repair of this S-Line 
has been an adventure that has had many 
twists and turns. But the result was 
certainly worth the effort and along the 
way I’ve gained a much better 


appreciation for how these units work. 
As I use my S-Line station I'll be 
thinking of past amateur radio operators 


such as Senator Barry Goldwater 
(K7UGA-SK)) Gem Gurtis LeMay 
(KOGRL-SK), Art Collins (WWCXX- 
SK), and the many others for whom the 
Collins equipment was in their station 
line-up. V’ll also remember the phone 
patches made from Vietnam to my wife 
in Austin, TX made using a Collins S- 
Line from the MARS station at the Tan 
Son Nhut AFB, Saigon, RVN in 1969 to 
1979. 
About the Author 

Gary White (W5GW) retired from 
industry in 2010 and devotes some of his 
retirement time to repairing and 
operating his vintage amateur radio 
equipment. A lifelong amateur radio 
operator since the age of 13, Gary 
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Figure 2: A Typical MARS Radio In 
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Northern California’s Second Gold 
Country Swap Meet and Roast 


“The Most Fun Boatanchor Swap 
Meet West of the Mississippi” 


e Saturday May 12, 2012 

¢ 5476 Hiway 12, Burson California. 
No cost to seller and buyers, $3.00 

donation for a delicious chicken-in-a- 

barrel lunch served after the swap. 
Other features include on-site wine 

and olive oil tasting and a DJ playing 

old-time music. 


Aurora Repeater Association 
Swapfest 

‘Februar 2/2012 
*Adams County Fairgrounds in 
Brighton, CO, at 9 AM MST 
¢ Table Cost: $10.00 Admission: $5.00 
¢ Talkin: 147.15(+) 
¢ Contact: For more information contact: 
Wayne Heinen (NWPOH) at 303-699- 
6335 
nOpoh@arrl.net 
¢ Mail reservations to Aurora Repeater 
Association, P.O. Box 471802, Aurora, 
CO 80047-1802 
¢ Download the Flyer in PDF Format 


(Denver area) or email to 
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Restoring a Johnson Courier Amplifier 


By Keith A. Kunde, K8KK 
8355 Dalepoint Road 
Independence, OH 44131 
Last. summer, -[ 
exceptionally clean Johnson Viking 


acquired “an 


Courier amplifier from Ron Henderson, 
K3NES. Aside from a few minor nicks 
and scratches, the unit appeared to be in 
excellent shape and hardly looked 50+ 
years old. Ron was the second owner, but 
he had not used the Courier in his station. 
However, he kept it under cover in his 
climate-controlled shack, so, judging 
from the exterior, one might think that 
any restoration needed for this unit would 
be mostly a matter of checking the tubes, 
testing or replacing the electrolytic 
capacitors, cleaning the switch contacts, 


etc. But there was more to it than that, as 
we shall see. 

Johnson introduced the Courier in 
1957 as a self-contained, 500 watt linear 
RF power amplifier using a pair of grid- 
driven, grid-neutralized 811A triodes in 
parallel, powered by a very hefty choke- 
input supply with 866A mercury vapor 
rectifiers giving 1500 volts at 335 mA, all 
packaged in a cabinet the same size as the 
Johnson Viking Ranger transmitter. Like 
its big brother, the Viking Thunderbolt 
amplifier, the Courier tunes its pi-net 
plate tank’s input capacitor and roller 
inductor simultaneously via a crank- 
driven gear train, covering the complete 
3.5 to 30 MHz range with a nearly 
constant operating Q. Neutralization is 


supported by a link-coupled balanced 


Electric Radio #273 


The Johnson Courier Amplifier, After Restoration 
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Figure 1: Here is an unrestored, under-chassis view of the Courier, as it was 
received. 


(a.k.a., split or push-pull) grid tank which 
covers the same frequency range in four 
overlapping switched segments. As in 
most Johnson transmitting equipment, 
the pi-net output tank can handle resistive 
loads in the range of 18 to 600 ohms, but 
there is no specification given regarding 
the amplifier’s input characteristics (more 
on this later). The Courier can be operated 
in linear Class B for SSB, CW and full- 
carrier AM (at 200 watts input), or in 
Class C for CW, the latter giving slightly 
more output than the Class B mode while 
eliminating plate dissipation during key- 
up periods. Drive requirements for full 
output range from about five watts to 
over 35 watts, depending on mode and 
frequency. All-in-all, it’s a very nice little 


package. 
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Before I drove over to western 
Pennsylvania to pick up the unit, Ron 
told me that this Courier had a (ahem!) 
slight quirk—for reasons unknown, its 
original owner converted his near-pristine 
unit to a grounded-grid configuration 
sometime in the 1970s. For less than 
$20.00 in parts (mainly for a filament 
choke) he became the owner of a half- 
kilowatt, grounded-grid amplifier. I 
wondered what motivated him to make 
this. conversion; but at wheast ‘ine 
documented his work and tried to leave 
everything “reversible” should anyone 
want to return to the factory configuration 
in the future. So, although Ron’s price 
was steeper than what I had been hoping 
for, | foresaw no major problems with 
restoring the unit and, gulping a bit, I 
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Figure 2: 811 Tube Sockets and the Surrounding Area 


purchased it. 

While it is true that the grounded grid 
configuration has several potential 
advantages over the grounded cathode 
(including avoidance of the need for 
neutralization, lower intermodulation 
distortion (IMD), and oftentimes a better 
match of the driver’s power output to the 
amplifier’s input power requirement), I 
had to decide whether to accept these 
“advantages” or restore the unit to its 
original grid-driven design. 

Figure 1 is an under-chassis view of the 
Courier as received. The bifilar filament 
choke occupies the center area, connected 
between a terminal strip with the heavy 
leads from the filament transformer at 
the lower end and to the filament pins of 
the 811 tube sockets at the other. The 
lower end of the filament choke is 
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bypassed to ground with ceramic disk 
capacitors. 

To the left are the original grid tank 
coil, split-stator variable capacitor, and 
grid circuit band switch, all disconnected 
and no longer functional. The former 
neutralizing circuit is also no longer 
functional, although a key argument for 
going grounded-grid in the first place is 
dodging the need for neutralization. 

Figure 2 shows the area around the 
811 tube sockets. The small coaxial cable 
is the RF input cable. Formerly connected 
to the coupling link at the middle of the 
grid tank coil, it now connects to the 811 
cathodes (filaments) via a ceramic disc 
capacitor. The former cathode bypass 
capacitors and their grounding lugs are 
floating above the 811 sockets, now acting 
merely to equalize the RF drive power on 
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both sides of the filaments. The 811 
grids are grounded for RF with ceramic 
disc capacitors, while pair of Ohmite Z- 
144 chokes provides a DC connection to 
the grid current metering circuit. 

The electrolytics on the B+ filter board 
and for the bias supply are the original 
parts. No top-side circuit modifications 
were made, but the 866A tube rectifiers 
have been replaced with substantial 
homebrew solid-state plug-in units, each 
having 10 “top hat” diodes of unknown 
type, with each diode shunted by a 1- 
Meg, 2-watt resistor and a .01-ppF, 1-kV 
disk capacitor. Curiously, the panel 
bearing for the pi-net output coupling 
variable capacitor was missing, although 
its nut was still there spinning loose on 
the shaft (and that’s not the only nut 
loose around here!). 

Probably the main beef I have with this 
kind of grounded-grid configuration is 
the lack of any tuned cathode tank 
circuits. This was common practice when 
most exciters had wide-range pi-net 
output tanks, but it could be a serious 
problem for some of the modern rigs 
which need an output load having a 2:1 
SWR, or less. A pair of cathode-driven 
(grounded-grid) 811s in Class B presents 
about a 3:1 SWR to the driver during the 
negative portion of the driving cycle when 
the grids are positive and infinite SWR 
during the positive portion when the 
grids are negative and plate current is cut 
off. Some newer rigs might compensate 
for this with their built-in automatic 
antenna tuners, or an outboard tuner 
could be used. But, besides the impedance 
matching problem, the lack of a cathode 
tank raises the driving power required for 
full output and IMD in the amplifier’s 
output signal is significantly increased, 
negating a good part of the reduction in 
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IMD available with 811s in grounded- 
erid. Without a cathode tank, the pulses 
of RF plate current (which occur during 
each cycle of the driving frequency and 
exceed 1 ampere, peak) must return to 
the cathodes by traveling over the input 
coaxial cable shield to the driver’s output 
tank (or antenna tuner tank) and then 
back via the coax center conductor to the 
811 cathodes. If you tell me that this is 
exactly what you wish to happen, [ll 
advise you to go get your brain checked! 
It isn’t feasible to convert the Courier’s 
high-impedance split grid tank for 
cathode drive with the existing 
components; the very least of the reasons 
being the band switch has only four 
positions. 

By now you ve probably guessed that I 
decided to restore the unit to its factory 
configuration. After all, the Courier is a 
classic piece of vintage equipment and a 
somewhat scarce one at that, and it 
deserves preservation in its original state. 
G-G amplifiers are commonplace these 
days and this unit didn’t need to become 
lost in the crowd. With that coin tossed, 
I set out to do the job. 

After taking the chassis out of the 
cabinet and removing the tubes, I lugged 
the unit outside where I placed it directly 
under the hot summer sun ona 95 degree 
day. After several hours, the transformers 
and power choke were too hot to hold my 
hand on for more than a moment. I’ve 
found that this mild “baking” of devices 
which haven't been powered up for many 
years can forestall early high-voltage 
breakdowns in expensive power 
components by driving out any surface 
moisture which may have accumulated 
on the windings. 

After bringing the hot chassis back 
indoors (but leaving the tubes out for the — 
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time being) I turned the unit upside 
down, resting the plate transformer ona 
block of 3/4” thick wood to protect the 
perforated metal shield on the topside of 
the chassis from becoming bent. I then 
verified that the original under-rated line 
bypass ceramic disk capacitors had not 
yet failed. These things are notorious for 
failing explosively; if you’re lucky, the 
line fuse will blow before too much of the 
adjacent chassis area is scorched. 
Although the originals checked OK they 
will be replaced later with modern AC 
line-rated disks as a precautionary 
measure. In the meantime, I recommend 
disconnecting all line power from units 
having the old capacitors whenever the 
equipment is not in use, and keep the 
chassis well grounded! 

Next, I plugged the Courier into my 
Powerstat!™ variable autotransformer, 
turned on the filament and plate switches, 
and applied 40 volts AC. Immediately, 
600 volts DC appeared at the output of 
the high-voltage filter board, increasing 
to over 660 volts during the next couple 
of minutes. The plate transformer, 
rectifiers, filter choke, filter capacitors 
and even the cooling fan were all 
functioning at the reduced line voltage. 
In an effort to “reform” the electrolytics, 
over the next 8 to 10 hours I gradually 
increased the applied line voltage until 
120 volts was reached (my line voltage 
runs as high as 125 volts), watching all 
the while for any signs of breakdown. 
With only the Courier’s 50k bleeder load 
(five 10k, 25W wirewound resistors in 
series), B+ was nearly 1900 volts DC. 
This is substantially higher than the 1750 
VDC Johnson considered “typical” with 
zero plate current, even taking into 
account the 120 volt line versus the 115 
volts Johnson used. However, it appears 
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that the Courier was originally designed 
with only four capacitor-bleeder resistor 
pairs in series (1800 VDC working) 
instead of the later five (2250 VDC 
working). A 40k bleeder string would 
load the supply more and pull the zero 
plate current voltage down somewhat. 
The manual’s text refers to the four 
capacitor design although the schematic 
and parts list have been updated to show 
five. 

Anyway, although the unit passed the 
initial power-up test, the electrolytics 
became very hot indicating excessive 
internal leakage, not surprising after 50- 
some years. Five new 100 ?F, 450 WVDC 
electrolytics were put on order, along 
with replacements for the bias supply 
filter capacitors—a $50.00 expenditure, 
all told. 

Next, I studied the original owner’s 
document (a single page) which outlined 
his conversion steps. There were about 
two dozen discrete actions taken that had 
to be reversed. I began with removal of 
the filament choke and related parts, 
saving them for a future project. Since 
the 6.3 volt filament winding also powers 
the dial and meter lamps, two smaller 
wires for the lamps “follow” the heavy 
filament wires wherever they are 
connected. All four filament circuit wires 
came loose from their connection points 
without difficulty. 

I then turned to the 811 tube socket 
wiring. I first disconnected the input 
coaxial cable and checked its condition— 
it looked OK. I removed the grid bypass 
capacitors and the Z-144 chokes that 
had been installed. The ceramic disc input 
coupling capacitor was removed. The 
original filament bypass capacitors and 
grounding lugs which were floating above 
the tube sockets were returned to their 
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Figure 3: Complete Schematic of the EF Johnson Courier Amplifier 
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rightful places by reinstalling the lugs 
under the original socket mounting lock 
washers and nuts. 

Por reasons unknown, the grid tank 
coil and its associated split-stator (dual 
gang) variable capacitor had been 
disconnected from one another. Despite 
the cramped working quarters in this 
area, I eventually got those connections 
restored using new wire. 

Now the heavy green leads from the 
filament transformer were reconnected 
to the 811 filament socket pins, as were 
the two small wires for the lamps. I dressed 
the wires according to the photographs in 
the Courier manual. 

The 811 grids were originally connected 
to the grid tank coil via two small air- 
wound coils, designated E2 and E4 in the 
schematic (figure 3). These coils are VHF 
parasitic suppressors and were somewhat 
deformed. I found a 3/8” drill bit shank 
was the right size to use as a form for 
straightening them, after which they were 
reconnected to their respective grid 
terminals. The original 100 ?, 7 W 
wirewound resistor in the grid current 
metering circuit was reconnected to the 
terminal strip lug where it belonged (this 
resistor acts as a low-Q RF choke at 
VHF). Also mounted on this terminal 
strip is a 2.4 mH RF choke which is 
bypassed by four 10-k, 2-watt resistors 
connected in parallel; this arrangement is 
a low frequency parasitic suppressor for 
the grid circuit. 

The RF input coaxial cable was 
reconnected to its terminals on the grid 
tank coil. Finally, the missing panel 
bearing was replaced with an identical 
one from my parts stock, using a 3/8" 
dress washer to protect the panel’s surface. 

At this point all of the grounded-grid 


modifications had been reversed and the 
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unit was again in its factory configuration. 
I now turned my attention to replacement 
of the electrolytic capacitors. 

It would be difficult to replace the 
filter capacitors with the high-voltage 
board in the chassis, so it is best removed. 
There are several wires which must be 
unsoldered first. | made a sketch showing 
which color wire goes where, then 
unsoldered them. Fortunately, these wires 
were not wrapped around their terminals 
and came loose easily. Now the four nuts 
and lock washers holding the board were 
removed and the board lifted out of the 
chassis. 

I groaned when I discovered that most 
of the bleeder resistors did not have their 
own leads attaching them to the board, 
but instead used the old capacitor leads 
which were run right through their board 
terminals to the resistor lugs where they 
were wrapped and soldered. Again, after 
making a sketch of where everything 
went (including capacitor polarities), I 
clipped everything loose from the board, 
including several wire jumpers which 
had been hidden by the capacitors. The 
board terminals were cleaned of old solder 
and wire as were the resistor lugs. I 
groaned again when | found that two of 
the five bleeder resistors had fragile lugs 
which were about to break off. Five new 
10 k?, 25 W wirewound resistors were 
ordered from Mouser—another $15.00 
out the window, but necessary. | installed 
new jumper wires following the original 
routing and then connected the new 
resistors to the board terminals using 
short lengths of 20 gauge tinned wire 
(the new resistors, like the filter 
capacitors, are smaller than the originals). 
Finally, I installed the five new filter 
capacitors and set the finished board 
aside. 
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Figure 4: Here is the under-chassis view of the restored EFJ Courier. 


The nut which holds the dual 15 ?F 
bias filter capacitor’s mounting clamp 
and grounding lug (and one end of the 
bias circuit terminal strip) was removed, 
the clamp taken off, and the nut 
immediately replaced to prevent the bolt 
from falling through the chassis. After 
disconnecting the old capacitor’s leads, 
the new capacitors were installed, positive 
end to ground. Although the original 
encapsulated selenium bias rectifier still 
checked good, as a precaution I replaced 
it with a 1N4004 silicon diode mounted 
on a two-lug terminal strip in the same 
location. That done, the HV filter board 
was put back and its leads reconnected. 
After verifying my connections, I powered 
the unit up gradually using my 
Powerstat™. All was well and the 
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capacitors now remained cool. 

While the unit was still upside down | 
cleaned the band switch and variable 
capacitor contacts with Caig DeoxIt™ 
contact cleaner/lube on a cotton-tipped 
swab. This completes the electrical 
restoration of the Courier, except for the 
line bypass capacitors which will be 
replaced at a later date (it’s quite a job to 
get at them); see figure 4. 

It was time to test the Courier. 
However, the original 811s looked pretty 
rough so I replaced them with two new 
Cetron 811As (another $50.00). Class B 
idling plate current was slightly low at 35 
mA (40 to 50 mA expected) with 1550 
volts on the plates. It turns out that the 
design of the plate current metering circuit 
allows the negative bias supply current to 
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flow through the same meter shunt 
resistor as the plate current, resulting in 
about 6 to 8 mA of the plate current 
reading being “cancelled” by the bias 
current. A couple of steering diodes could 
be installed to keep the currents separated, 
but the problem is not terribly significant. 
With adummy load connected, about 25 
watts of RF drive pushed the plate current 
to its rated maximum of 330 mA. Output 
power was just over 300 watts (75 meter 
band); full-load B+ measured 1465 volts. 

Neutralization is checked at full power 
into a dummy load on the 10 meter band. 
It was slightly off and the neutralizing 
capacitor adjustment is very sensitive. 
Following the operating manual 
procedures, it took about 20 minutes and 
a dozen micro-tweaks of the capacitor to 
attain neutralization. 

To protect against any possible 
breakdown of plate coupling capacitor 
C13, a 2.4 mH-RF “safety” choke was 
installed across the output coupling 
variable capacitor C15. 

The output tank gear train was 
sparingly lubricated with GC Phonolube 
and all shaft bearing points throughout 
the unit were each given half a drop of 
light machine oil. The variable capacitor 
and roller inductor contacts were touched 
with DeoxIt™ contact cleaner/lube, as 
were the contacts of the auxiliary coupling 
switch and meter switch. The silver-plated 
high frequency coil L3 was quite black 
and was prettied up a bit by lightly buffing 
with silver polish ona damp cloth. Finally, 
the bearings of the fan were each given a 
couple drops of light machine oil. This 
completed the restoration of the Courier. 

Discussion 

In the days of yore, most RF power 
amplifiers employed triodes in push-pull 
with balanced grid and plate tank circuits. 


Electric Radio #273 


Provided the construction was physically 
and electrically symmetrical this was a 
near-optimum design, especially in 
regards to neutralization which was easily 
achieved and which held across a wide 
frequency range. The knock, of course, 
was that changing bands required either 
swapping plug-in tank coils or having 
separate amplifiers for each band. When 
band-switching pi-net plate tanks came 
into vogue, the fully balanced cross- 
neutralization scheme formerly used was 
no longer possible. An engineer wishing 
to design a grid-driven, single-ended 
triode power amplifier with a pi-net 
output tank had only two practical choices 
for accomplishing neutralization: grid 
neutralization (as used in the Courier) 
where a (not really) balanced grid tank 
couples the out-of-phase neutralizing 
voltage between the plate and grid circuits, 
and Hazeltine grid neutralization, where 
an untuned neutralizing coil in series 
with the neutralizing capacitor is coupled 
to the tuned grid tank coil. Both systems 
can be band switched, although the 
balanced system has been ripped in 
various amateur radio publications over 
the years (most notably in the “West 
Coast” handbooks) where it was deemed 
unsatisfactory for use at frequencies above 
7 MHz, the reason being that it tends to 
cause an amplifier to be either regenerative 
(unstable) or degenerative (harder to 
drive). For whatever their reasons, 
Johnson chose the imperfect balanced 
system of grid neutralization and then 
beat to death any remaining tendency 
towards instability with seven (count ‘em) 
VHE and low-frequency parasitic 
suppressors. 

To be sure, any 50 to 100 watt rig with 
a wide-range pi-net tank can drive the 
Courier to full output on all bands. On 
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Figure 5: View of the Restored PA Tank Circuit 


the higher frequencies you may find some 
mysterious behavior with the driver’s 
output coupling, such as when reducing 
the coupling actually gives more grid 
current in the Courier. Part of this, I 
believe, is due to the fixed four-turn 
coupling link—it may have too many 
turns for the higher frequencies where 
one or two turns would be enough. Oddly, 
the coupling link is shunted by a 1400 ?, 
8 W resistor (four 5600 ?, 2 W in parallel). 
I haven’t been able to determine just 
what purpose such a high resistance serves 
across the low impedance link—I wonder 
if it wasn’t originally intended to go 
across the grid tank coil where it might 
reduce the effects of non-linear grid 
current loading. 

With all this hassle facing them, why 
didn’t the Johnson engineers use an 
alternative design for the Courier? They 
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could have elected to go Class AB1 with 
beam tetrodes such as the 813 or 4X150A, 
and simply used heavy grid swamping to 
load the exciter and stabilize the amplifier. 
But, with the need for a screen supply, 
together with more costly tubes, sockets, 
cooling and engineering, this would not 
make sense for a unit targeted to sell for 
under $300.00. And, while the obvious 
choice today would be to go grounded- 
grid, I don’t think that choice was so 
obvious in the mid ‘50s when the Courier 
was being designed. 
Wrap-up 

I would like to acknowledge several 
others who responded to my ad in ER to 
offer me Couriers for sale: Rob, K5UJ 
and Mr. Jim Volk from Illinois; Hal, 
K6DPZ from New York; and Dennis, 
W4USR from North Carolina—my 


sincere thanks to each of you. 
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Figure 6: This is the power supply area, shown after restoration. 


THE VIKING “COURI ER’’ 


500 WATT LINEAR AMPLIFIER 


ontinuous coverage 3.5 to 30 


i megacycles ... instant bandswitching 


The new Viking “Courier” delivers full communication power — rated a solid one- 
half kilowatt P.E.P.* input as a class B linear amplifier; one-half kilowatt input on CW 
or 200 watts in AM linear mode; in a completely self-contained desk-top package, 
The Viking “Courier” may be driven by the Viking “Navigator,” “Ranger,” “Pace- 
maker” or other unit of comparable output. Drive requirements are 5 to 35 watts 
depending upon the mode and frequency desired. The linear amplifier employs two 
Type 811A triode tubes in parallel. Pi-network output circuit is designed to match 
nominal 40 to 600 ohm antenna loads and will tune out large amounts of load react+ 
ance as well. Continuous coverage 3.5 to 30 megacycles (bandswitched) — high effici- 
ency, pi-network output circuit. Fully TVI suppressed and filtered; completely self+ 
contained with built-in power supply. 


Cat. No, 240-352-1 Viking “Courier” Kit with tubes. ,e.ces 2 4450 


Cat. No. 240-352-2 Viking “Courier” wired and tested with tubes........ $289.50 
Amateur Net 


*With an auxiliary SSB exciter, 


The introductory “It’s Here” ad ran in QST, November ‘57. 
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Figures 4 through 
6 show the restored 
Courier. It works just 
fine and I’m pleased 
to have it in my ‘60s- 
era station, but after 
all the expenditures 
my wallet is still 
whining pitifully and 
will not be consoled; 
it’s quite 
embarrassing in an 
elevator! 


ER 
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So, You Want to Build a Control Console? 


By Mel Farrer, KOKBE 
PO Box 4005 
Ione, CA 95640 


farrerfolks@yahoo.com 


Introduction 

Several years ago I got reintroduced to 
AM while listening to some hams talking, 
and the audio fidelity was outstanding. 
Back in 1958, AM was the only thing and 
I had a great time with it, but, like a lot 
of other things, my interests and lifestyle 
changed and I was away from AM for too 
many years. | decided to get it back, with 
the fullness of sound and the richness 
that only comes with AM. So, I bought a 
NC-183 and later an HRO-50T and I 
was hooked again. An old friend that was 


into the broadcast industry had a 
Bauer 707 AM transmitter for sale, and 
after doing some background work, | 
decided it was for me. But, the Bauer is 
not something you sit in front of and 
operate. So a remote control console was 
needed. As is the case with any custom 
remote-control equipment, I had to build 
it. Later, when talking to other hams, it 
was apparent that this was more of a 
universal project that would fit the 
requirements for others. So, here is how 
I did it. 
Types of Controls Needed 

When looking at the need for a control 
console, you try to think of the things 
that will make it work for you. Every 
situation will be different, but there are 


Figure 1: Here is the author’s AM station. The new control console is on the desk, 
above his right hand. 
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Figure 2: The Completed DDS Module 


some things they have in common. 
VFO 

If you are doing a remote operation, 
youll find that changing frequency can 
be a problem. A selector switch and a lot 
of crystals doesn’t seem practical; there 
are sources for direct-digital synthesizers 
(DDS)! that cover all of the ham bands. 
That is the first module for the console. 

RF Driver 

After looking at the Bauer block 
diagram, it was apparent that the level of 
a DDS was not going to drive the main 
oscillator, so a buffer amp was needed. 
Over the years I had been using hybrid 
cable television (CATV) modules? for a 
lot of applications, most would deliver a 
watt of RF. If I were going to make this 
a more universal control console, I would 
need to match the capabilities of the 
DDS (3-30 MHz) with a buffer driver of 
the same capability. I dug out one of the 
old 1-520 MHz modules and the second 
module for the console was selected. On 
the actual connection to the transmitter, 
I found that I needed a voltage step-up to 
drive the grid of the oscillator in the 
Bauer. Other broadcast transmitters have 
the same need, like the Collins 20V-2, 
where a octal adapter and autotransformer 
were needed to replace the crystal. Figure 


3 shows K6GLH’s implementation of 
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Figure 3: The DDS VFO to 20V-2 
Adapter, K6GLH Version 


such an adapter. 
Keying 

The control console had to accomplish 
the transfer of operation from receive to 
transmit, PTT. Most systems with a 
separate receiver and transmitter require 
some consideration of timing, that is, 
sequencing the switching. We need to 
switch the antenna from receive to 
transmit first. Then mute the receiver, 
and then turn on the transmitter. Sounds 
simple enough, but let us consider how 
to do it. When we are in the receive mode 
and want to transmit, the relays should 
be sequenced so it is not a horse race to 
make it all happen without clicks, 
feedback, etc. The proper way is to have 
one relay key the next, in sequence. And 
of course, if you need additional delay 
time, you can put it in after the second 
relay. Now we have the third module 


defined. 
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aes Veg = +9V¥ to +48V 


D1 - D3 + Vee 


Q1* 
MJE3055T 


Input Impedance 4k 
Quiescent Current 430ma 


Power Output .8 to 1 Watt 


(So Output 


220ut 


Heat sink required for Q1 


Adjust Bias to allow 1/2 of Vcc 
at collector of Q1. 


the circuit and how 
they measure levels. 
Very few actually 
intercept the current; 
some use aQ0-1 mA 
meter that samples the 
voltage... .aCeOssuene 
resistor. If we use alow- 
value remote meter the 
total error is not a 
problem. 

Several amplifier 
manufacturers, such as 


Figure 4: The Audio Driver’s Schematic 


Audio Driver 

Most of us think the idea of using a 
hand microphone for AM isa little out of 
character, so we need a nice retro desk 
mic. The audio chain from a desk 
microphone to the AM transmitter is an 
interesting and very individualistic thing. 
Some will have an audio processor while 
other just a microphone preamp. I have 
found that one of the more universal 
aspects of the older transmitters is that 
they have 600-ohm line capability, so in 
any case an audio driver is needed and it 
had better be Class-A. A simple robust 
2N3055, or equivalent, is needed. Several 
of the websites show how to do that in 
point-to-point wiring and that is certainly 
the simplest way to go. Here is one (figure 
4) from NIHFX.* We now have four 
modules defined. 

Remote Metering 

Since the transmitter is not in front of 
you, the ability to know what is going on 
is needed. Now, we need remote metering. 
Many of the AM transmitters have remote 
monitoring capabilities. If yours does, 
you are good to go; if not, some thought 
about how to do it is necessary. Like, 


looking where the meters are placed in 
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MFYJ?, sell replacement 
meters, some with cross 
needles that fill the bill 
and provide the 
required monitoring. All that is necessary 
is to determine the scaling factor and 
provide a method of calibrating the 
remote meters. I personally like to also 
watch the forward and reflected power of 
the transmitter, so a similar remoting of 
the SWR meter is needed with the same 
scaling resistors. The simplest sensor 
circuit is the “MONO Match®”, shown 
in figures 5 and 6, and is easily 
constructed to mount on the output to 
the antenna. 
The Modulation Monitor 

The ability to monitor the percent-of- 
modulation is of prime importance. This 
can be done with a station monitor that 
samples the RF-modulated waveform. In 
the Bauer it is done with a sampling-loop 
pickup on the final-tank circuit. But, we 
need a meter on the control console that 
is sampling the audio level. We can use a 
VU meter on the audio buffer-driver’s 
output to sample the audio, and calibrate 
the audio-gain adjustment and the VU 
meter against the station monitor for 
100-percent modulation. Then we don't 
need the station monitor on the control 


console. The VU meter becomes the focal 
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Secondary 
3@ turns #3@ enamel bifilar 
T3a-2 
Primary single wire through core 


5@ to 2@@ uA 


Figure 6: VSWR Sensor Circuit 


point of operation for the station. Now 
the next-to-last module is defined. Let’s 
look at physical part of the console for 
details. 
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Figure 5: The Installed MonoMatch Sensor Circuit 


Ye, a* , 


Front Panel Layout 

Now it is time to consider what the 
control console is to look like, that is, the 
size and format. 

The VFO or DDS is available as a kit 
from N3ZI, and others, for a modest cost 
and is easy to build if you have surface- 
mount soldering capabilities. 

The display is an LCD panel and the 
dial encoder is simple. There is a provision 
for setting up memories or a simple A/B 
frequency with a pull-down to select 
between them. With the Bauer, only the 
later is needed. 

The meters selected are the next items 
to consider and if you like symmetry, 
start to layout the front panel with the 
meters in mind, with the VU meter in the 
center. 
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Figure 7: Complete Schematic of the Bauer 707 Co 


need an audio-gain panel space you will need and the most 


We also 


adjustment, a selector switch for the 
current meter, an on-off switch, and a 
PTT switch. 

Start by getting all of the display items 
and doing a mock arrangement for the 
front panel. This lets you see how much 
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convenient placement of each display, 
control, and switch function. If you are 
going to place the control console in the 
center of your station position, you can 
decide whether you like left-hand or right- 


hand controls. In addition, you might 
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like to have a floor foot switch along with 
the PTT switch on the front panel. If you 
are in lengthy conversations, the PTT 
works best. If you are in a round table 
group and are taking notes when a more 
rapid exchange is anticipated, the foot 
switch works best. This allows your hands 
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to be free and still provides rapid 
exchanges. 
Schematic Capture 
It is time to think about making a 


foouidd trom, like 


ExpressSCH® as a tool. It is easy to learn 


schematic 


and very forgiving. Start by doing the 
displays first and the ranging pots, then 
the DDS, hybrid, filters, metering, relay 
controls, and audio driver. Don’t forget 
to put in lamps or LEDs for backlighting 
the meters. Now that you can see all of 
the active parts, you can start to determine 
the power supply requirements and design 
them in. With that done, we can look at 
how we have to hook everything together. 
My schematic is shown in figure 7. 
Chassis Layout 

I like to make a sketch of the chassis 
and arrange the modules that I am going 
to use in some kind of logical progression. 
The DDS should be close to the LCD 
display and dial encoder, the audio driver 
close to the VU meter and audio-gain 
control and so on. I like to reserve the 
space behind these modules for the power 
supply and relay-switching modules. 

Interconnections 

Let’s look at the interface requirements 
that will occupy the rear panel. We need 
to have a receptacle for AC power. Then 
the coax for the VFO, RF loop pick up, 
and MonoMatch lines. These can be 
simple RCA or BNC receptacles. Then, 
there are the audio input and the audio 
output lines, RCA receptacles are fine. 
Next we come to the control and metering 
connections. I prefer to use barrier-type 
strips where we can use shielded cables 
with crimp connectors. | would mount 
all of the receptacles on the half height 
rear panel. Count up the total number of 
control pins needed, RCA and other 


receptacles, and do a mock arrangement 
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for the back panel. Depending on the 
number of modules inside, some attention 
to short or direct leads makes the decision 
for you. If you are careful, you should 
have plenty of space between the different 
types of interface lines. You now have 
defined the size of the chassis, front and 
rear panels. 
Metal Work and Front Panel 

Wow, it is starting to take on a 
personality. If you are comfortable with 
the selected displays and controls, now is 
the time to start committing them to an 
aluminum front panel, as in figure 8. 

This is probably the most time- 
consuming step, as you will need some 
metal-working tools or access to them, or 
perhaps a friend with metal-working 
experience could help you cut holes for 
the meter, the LCD, the LED, the switch 
and controls, as needed. Go ahead and 
mount all of the panel parts except for 
the LCD and encoder, because that makes 
initial testing easier. 

Module Assembly 

The next step is module assembly. With 
this being a prototype, the word is KISS, 
“keep it simple, stupid.” Well, maybe 
not stupid, but it’s fast to complete. 
Remember, this is a prototype build to 
get rid of any bugs that might be hidden 


in your design. Build up the DDS and 
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Figure 8: The Panel Metal Work is in Progress 


test it following the included instructions. 
It goes together easily and when powered 
by a bench supply, shows you what you 
are going to see on the front panel. You 
can mount the LCD and encoder now. 

I use plain pieces of single-sided PCB 
material for the next work. The audio 
driver is really a single-ended Class-A 
amplifier. N1 HFX did a great design for 
the MJE3055. I installed a small heat 
sink with the transistor and mounted it 
ona small piece of PCB where I mounted 
all of the rest of the components for the 
amplifier. Drill holes in the corners of 
the PCB for later mounting. Using a 
bench supply adjust the bias for one half 
Vcc at the collector. Now, temporarily 
jumper from the audio output of the amp 
to a bridge rectifier with a series range- 
adjustment pot to the VU meter with a 
47-uFd cap (approximately) across the 
VU meter posts. The value of the cap 
helps give you the right meter-movement 
action on voice. Turn the audio-gain 
adjust to zero and feed an audio signal 
into the amp and slowly increase the pot 
to get a deflection on the VU meter. It’s 
not calibrated, mind you, but you are 
good-to-go. 

On the meters, I cut a small piece of 
PCB material and drilled holes for the 


meter posts and insulated them from the 
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Figure 9: The Low-Pass Filters 


copper. Mount the small calibration pots 
so they clear the meter on each side. Use 
point-to- point wiring from the meter to 
the calibration pots. 

I used a CA2812 hybrid module for 
the RF driver, but there are several out 
there that provide plenty of gain and will 
do about +30 dBm. Make sure the one 
you choose is good to below the lowest 
frequency you are going to operate. | 
found they are easy to mount just about 
anywhere near the DDS. I temporarily 
mounted it onasmall piece of aluminum, 
with holes for later chassis mounting, 
and hooked it up to the DDS. 

[Editor’s Note: The RCA CA2812 is 
an obsolete part and not available. An 
alternative is an easy-to-build buffer 
amplifier circuit that can be found on 
N3ZI’s website: 

http://www. pongrance.com/dds- 
buffer.html. A complete and inexpensive 
buffer RF amplifier kit can be also 
obtained from Kits and Parts: http:// 
kitsandparts.com/rfamp1.1.php] 

If you have a 1- to 5- watt Bird slug and 
a dummy load you can hook it all up and 
power it with the bench supply to confirm 
output at the desired operating frequency. 


Measure the current drawn for the power 
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supply design later. Ifyou havea spectrum 
analyzer, you should measure the 
harmonic output at this time. If you 
don’t have a clean harmonic spectrum, of 
at least -40 dB, you will need to put ina 
low-pass filter. I always build up one 
anyway using the handbook. T-50-2 or 
T-50-6 cores and silver mica caps work 
well here. Again, mount the filter on a 
piece of PCB with chassis mounting holes 
as in figure 9. 

The relay sequencing is straight 
forward, buta few tricks are always useful. 
I use a DPDT open-frame relay mounted 
in the transmitter with a 110-150 VDC 
coil. | key the relay by applying 120 VAC 
through a diode to the coil with a 47-ppFd 
200-VDC cap across the coil. One set of 
contacts switches the antenna from the 
receiver to the transmitter. The second 
set of contacts keys another 110-150 
VDC coil 4PDT relay that is also 
mounted near the antenna relay to key 
the transmitter. Put a series diode and 2- 
uFd 200-VDC cap across the coil to keep 
it quiet. I found it necessary to switch 
several voltages so had to use a multiple 
pole relay. The arrangement works like 
this; the antenna relay switches first 
connecting the transmitter to the antenna 
before the second relay turns on the HV. 
When the antenna relay is switched off, 
the HV cuts off first and the cap across 
the antenna relay coil holds it in for 100 
mS, or so, before switching the antenna 
back to the receiver. 

Power Supply Design 

It’s time to design the power supply to 
match your module requirements. 

If you used the same audio driver that 
I did, it will work best with about 18 to 
24 VDC. I used a transformer with a 2- 
to 5-amp capability, a 120-VAC primary, 
a center-tapped, 24-VAC secondary, and 


fused the primary for 1 amp. I used a 
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bridge rectifier with the negative terminal 
to ground and the plus terminal to a 500- 
uFd cap feeding a LM7824 24-volt 
regulator for the audio driver's DC 
voltage. The center tap of the transformer 
goes to another 500-pFd cap and to a 
LM7812 regulator, driving all of the 12- 
volt loads, the DDS, and the hybrid amp. 

After the fuse, the PTT switch is for 
the keying circuits. I used a Thordarson 
PFC-204 flat-pack transformer. It has 


Figure 10: Interior View of the Chassis Layout 


two 120-VAC primaries and two 10- 
VAC secondaries. The PTT switch 
supplies power to one of the primaries. | 
don’t like to run line voltage on keying 
circuits'so I used the other primary as a 
floating source to key the relays in the 
keying-sequencer circuit. The 10-VAC 
secondaries are in parallel through a diode 
and 50-yFd, 25-VDC filter cap and are 
used to turn on a 2N2222 to key the 
DDS A/B toggle and a pair of relays that 


Figure 11: Front-Panel View of the Completed Control Unit 
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mute the receiver B+ and speaker leads. 
That does it for the power supply design, 
and now the last module is completed. 
Update the schematic and your bill of 
materials. 

Build up the power supply on a piece 
of PCB with mounting holes to the chassis 
and without wiring in any of the loads. 
Make it easy-to-use and put in test points 
for the voltages. Turn it on and measure 
the DC voltages at the +12 and +24 
points. 

Final Assembly 

Well, it is time for final assembly. 
With all of the modules checked out, let’s 
start arranging them on the selected 
chassis that will hold everything. Make 
sure that the width of the chassis is smaller 
than the front and rear panels. Here’s 
why: I like to dress the console up a little 
so I made the two sides out of %2-inch- 
thick walnut that was finished, stained 
and sealed and I used right-angle tabs, 
front and back, to mount the sides to the 
chassis. Now the front panel can rest 
smoothly on the front edge of the sides. 
Later, when you get ready to mount the 
front panel, you will need to leave a 1/ 
16-inch lip on the top of the front panel 
to allow for the top to be mounted flush 
on the front and sides. I used right-angle 
tabs on the top of the sides and the front 
panel to mount the final top. Use counter- 
sunk screws for the front tabs to secure 
the top panel to the front panel. Use 
small 4-40 screws on the front panel so 
they don’t show up so much. Locate the 
four places for the bottom feet and mount 
them so they allow the front and sides to 
clear. 

Remember, attach common modules 
to common displays and controls. When 
you are happy, place the system 
interconnect ports on the chassis to 


confirm that it all fits. In back, I used a 
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half-height panel to allow for easy access 
to the wiring and cable. When ready, 
drill the mounting holes in the chassis 
and sides and mount the rear panel and 
everything inside. I leave the front panel 
unmounted and laying flat face down on 
a towel and this gives you good working 
space and a service loop in all of the 
wiring if you need to work on the console 
later. Lastly, now that it is all assembled, 
it is time to measure the top of the console 
and cut a piece of aluminum to fit. The 
right-angle tabs on the top of the sides 
and front will secure it. Leave it off until 
after calibration. In this prototype 
version, we leave lots of service length 
and space to work. With the exception of 
the RF cables, everything is audio or DC. 
Interface Connections 

When you have finished assembly, it is 
time to do the interconnections to the 
transmitter and, receiver. Having 
mounted the keying relays, the next step 
is to mount barrier strips for all of the 
needed, if the 


transmitter did not have them already, 


interconnections 


for remote operation. However, we added 
the keying relays and “MONO Match” 
and they will need a barrier strip. Count 
the number of added lines plus the shields 
that will go to the transmitter, add two 
more for expansion, and drill and mount 
the strip. I hoped you labeled the 
interconnects on the schematic, because 
now you need them. Wire up the relays 
and MonoMatch with shielded wire. | 
use #24 AWG shielded twisted pair for 
all audio and control interconnects. Wire 
up the current sensing points in the 
transmitter or use the remote terminal 
strip provided with the transmitter. If 
necessary drill and mount the BNC 
receptacles at an open spot next to the 
added barrier strip. I prefer to use RG-58 


for the VFO connection, but the audio 
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wooden console. 


will probably go to the existing 
transmitter terminal strip provided. Run 
the lines to the receiver RF and mute 
circuits. 

Now the fun starts! Determine the 
distance from the transmitter to the 
control console plus any vertical distance 
and add 3 feet. Why? Because you are 
going to move the transmitter at least 
once and the extra length now makes it 
possible. To make it look nice, get some 
of the computer floor-routing cable-run 
material that allows you to put all of the 
cables in a hidden channel that lays flat 
on the floor. Again, cut the length with a 
foot.or sovextra ‘tolv/eor under the 
transmitter, receiver, and under the 
console desk. 

System Calibration 
It is the time to do the calibration of 


the console displays. Hook up the 
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Figure 12: Gary Halverson’s (K6GLH) version is built into a beautiful handmade 


transmitter through a Bird wattmeter 
with appropriate slug for the power range 
into a rated dummy load. 
Test Setup 

Plug in the station monitor to the RF- 
loop pickup. Plug in the control console 
and turn it on, the meter lamps should 
come on. Turn the audio gain to zero. 
The DDS should cycle through its startup 
cycle and display the standby frequency. 
I choose 3600 kHz for “B” standby and 
3870 kHz for “A,” transmit@@Pugho ene 
spot button and see the DDS shift to the 
operating frequency. With the VFO 
cabled into the oscillator grid, it is time 
to fire up the transmitter. Turn on the 
transmitter and verify the safety interlocks 
are closed and the tubes all turn on. In 
the Bauer, the oscillator, buffer and driver 
tubes will all show current per the manual 


in stand-by mode. After the normal warm- 
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up time on the transmitter, push the spot 
button and if necessary peak up the 
oscillator, buffer and driver circuits for 
max grid drive to the finals. It must be 
within normal range for the power desired 
and the manual setting. If not, locate the 
problem and fix it before proceeding any 
further. You must have proper grid drive 
to the final. 
Meter Calibration 

With proper grid drive on spot, the 
preliminary check is OK. Next, with the 
proper grid current showing on the 
transmitter, adjust the range pot on the 
console for the same grid current reading. 
Hook up a 1-kHz audio signal to the 
input of the audio driver. Leave the audio 
signal at low output. Key the PTT to the 
transmitter and if necessary tune the final 
to proper settings for the power level and 
record the grid current of the final. On 
the plate current meter in the console, 
select the final plate current and adjust 
the range control for the same reading as 
the transmitter. Switch the plate current 
meter to the modulator and adjust the 
console to the same resting current as on 
the transmitter. Adjust the console 
“MONO Match” forward power to the 
same reading as the Bird wattmeter. 
Adjust the station monitor for a 1-inch- 
wide carrier trace. Slowly advance the 
audio generator and the audio gain 
control until the station monitor shows 
100% modulation. Adjust the VU-meter 
range control to read 100%. On the 
control console’s plate meter, fine tune 
the final and modulator plate currents to 
faad. the same as the. meter) on. the 
transmitter. Turn the PTT off; connect 
up the microphone and processor/preamp 
to the audio driver input. Have the 
processor/preamp adjusted for low 
output. Key the PTT and while speaking 


in a normal voice, slowly increase the 
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processor/preamp until the VU meter 
peaks at 100%. If you limit out on the 
processor/preamp output before reaching 
a VU of 100%, slowly increase the audio 
gain until you do so. If you wish, turn 
everything off. 

A Finished Console 

For those who have the skills to make 
a finished product control console, take a 
look at a beautiful in-use console designed 
by Gary Halverson (K6GLH) in figure 
12, using the same DDS and with just 
the circuit controls he needed. Maybe 
mine will get to this level of refinement, 
well, someday. Custom front panels are 
the key to making it look really 
professional’. 

Final Thoughts 

You have completed the commissioning 
of the control console, calibrated the 
meters, and the percent-of-modulation, 
congratulations! 

I want to thank all of those in my other 
life with providing me the skills and 
references to do this. So can you. And 
remember, this is another never-ending 
story of experimentation and fun. (Photos 
are courtesy of the author and Gary, 


K6GLH.) 


Footnotes: 

1. DDS kit: http://www.pongrance.com/ 

2. CATV MHW 590 series 1-250 MHz: http:/ 
/www.rfparts.com/module_motorola.html 

3. NI HEX audio amplifier: 

http://www.rason.org/Projects/transaud/ 
transaud. htm 

4. Panel meters: 

http://www.mfjenterprises.com 

5. James W. Rush, Jr.. W4EWL, 1968, ARRL 
Mobile Manual, The Mini-Mono-Match, page 
183, by 

6. Schematic capture: 

http://www.expresspcb.com/ 

7. Front panel design: 

http://www.frontpanelexpress.com 
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The AN/FRR-87 
Automatic Guard Receiving Terminal 


By Edward J. White, WA3BZT 
809 Seymour Road 

Bear, DE 19701 
wa3bzt@Verizon.net 


bv ER #269; Oct.-2011,. US. Navy 
Communications in the Cold War Era 
Part 3, Howard Holden (WB2AWQ) 
stated that “NGR participated in testing 
new submarine rescue buoys, small radio 
beacons, which were to be released to the 
surface in the event of a sub going down, 
repeatedly on HF. Signals were seldom 
heard, and to my knowledge this system 
was never deployed on any US 
submarine.” 

To answer Howard’s question, SECT 
buoys were installed on 39 Polaris 
Submarines and each sub had more than 
one buoy. 

I worked on the development and 
design of the Automatic Guard Receiving 
Terminal (AGRT), AN/FRR-87 (XN- 
1), U.S. Navy contract N00039-70-C- 
1534, which was part of an overall project 
SC Subir hiner nierecinc y 
Communications Transmitter) program 
during the late ‘60s to early ‘70s at Lew 
Malnak Associates in Cherry Hill, NJ. 
The AGRT system was designed and 
built to receive four HF frequencies used 
for the buoys. The AGRT was designed 
to sit and monitor the four frequencies, 
24/7, for a special preamble. It was to be 
an unattended system and would alarm 
when the correct preamble was sent. In 
late 1970, we heard the first over-the-air 
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Figure 1: This is one entire receiver—the 
other receiver is on the other side. Top 
right is the RF amp and LO, the next 
unit down is a splitter that feeds the 5 IF 
units—each IF containing an IF preamp, 
IF amp, product detector, AGC board, 


and the threshold detector. All 5 IF 
units fed the logic unit. 


“test” by Collins Radio in Texas of their 
buoys. It was the first time they had 
tested the buoy in water and we were not 
notified, it was strange to hear the 
preamble and coded message coming 
from the bread board receiver that was 
connected to an antenna. This happened 
in the morning and continued until about 


1 PM and then suddenly stopped. We 
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Figure 2: The AGRT system is being 
built, we had the most modern 
frequency counter of the day, a HP- 
5242L (what a beast compared to 
today’s units). 


were informed by the Naval Electronics 
Lab that the buoy had sunk in the “lake.” 
The test was performed in our RF lab and 
was heard on our bread board receiver as 
we had just started going into production 
of the AGRT units. 

The AGRT receiver system consisted 
of four receivers, one on each of the four 
emergency frequencies. The receivers 
were placed together in pairs so that 
there were two drawers of two receivers. 


The receiver had an auto-test unit to test 
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Figure 3: This is the AGRT system 
drawing from a preliminary draft, 
March 26, 1971. Top-to-Bottom: +12 
VDC power supply, -12 VDC power 
supply, receiver #1 and #2, receiver #3 
and #4, self-test unit and attenuators, 
graph printer, logic-unit decoder and 
alarms, 5 VDC power supply, and a 
blower for cooling the rack. 


the signal-to-noise ratio of each receiver 
by sending a test message to the antenna- 
input system so that the system would 
receive the CW transmission and send it 
to a logic drawer to be decoded into a 
alarm light and audio sound. It would 
also print out the CW signal on a graph 
printer so that a radio operator could also 
check the message. Back in those days, 
we used a large amount of solid-state 
devices. The entire unit was rack mounted 


in a 6 foot rack, with several big power 
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supplies. 

The only AGRT system that lam aware 
of was installed by Lew Malnak Associates 
at the Naval Radio Station Northwest, in 
the Wullenweber antenna building. (I 
believe the antenna and building are now 
removed.) I spent a month down at the 
site installing the system and doing the 
acceptance testing for the Navy. The 
AGRT was running 24/7 listing to the 
four frequencies. 

In September 1971 the project was 
“canceled” either by Collins or the Navy. 
We were almost finished with system 
No. 5 testing and system No. 6 was being 
built. It was not long after that we had a 
layoffand within six months Lew Malnak 
closed its doors. 

In January 1974 I was working for the 
phone company in Delaware when I read 
an article in the News Journal about a 
“Sunk-by-Foe Signal Sent in Error by 
Sub.” This confirmed that at least some 
subs had the buoy installed. There was 
quite a long inquiry by then Rep. Les 
Aspiny in, the, canceling; of) the 
malfunctioning distress signal buoys. It 
was a major scandal. Also in 1974, I 
found out that the test in 1970 was not a 
test but was actually a buoy from a Polaris 
sub in the Mediterranean Sea! In March 
1971 there were several other reports of 
the deployment of the buoys off other 
subs and they were received by the AGRT 
system No.1 in Naval Station Northwest. 
Back in the early 1970s, we were given 
detailed information on the construction 
of the buoys and we had a lot of questions 
about the ability of the buoy to right 
itself so the antenna would be vertical 
above the water. We also had questions 
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as to why the Navy allowed the buoys to 
have a disk that was cut into segments of 
copper on a circuit board and a contact 
that would send the pulse each time it 
rolled over the copper contact. This meant 
that they had to have one disk for each of 
the codes to report the status of the sub. 
Not all the codes were “sunk by enemy”; 
others included “reactor shut down,” 
“flooding,” and “send help.” 

There was an investigation into the 
buoys and the Navy department's 
harassment campaign into LMA Inc. that 
caused LMA to close. There was also a 
cover-up over the Collins Radio’s poor 
design of their buoys. There were 39 
Polaris subs with the buoys on them. The 
buoys were too big to fit on any sub 
except the large Polaris Subs. 

As I said, Collins Radio was the buoy 
contractor and we were a subcontractor 
to that program for the SECT contract. 
Collins was a big Military contractor | 
during those days. 

I have often wondered what happen to 
the rest of the AGRT systems as we had 
built several others that were going to 
other Wullenweber stations in the world 
- Spain, Hawaii, Scotland and Japan to 
name a few of the Naval bases. 


ER 


qm The on-line Internet search for 
Electric Radio back articles is at 
http://www.radiolabworks.com/ 
ersearch. html 
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The 2011 Heavy 
Metal Rally 


ag 


a 


“Thank you” to everyone who has recently sent in photos, and they will be running 
as soon as possible. Weegee, the ER traveling photographer says, “This column is 
popular, but it can’t run without photos. Help keep my Speed Graphic active! We 
are always looking for good photos, especially attractive photos for Electric Radio 


covers.” 


The 2011 Electric Radio Heavy 
Metal Rally Report 
The annual Heavy Metal Rally of last 
December 30 was a big success. Not only 
were radio conditions excellent that 
Friday evening after Christmas, but there 


~ were hundreds of stations on 75-meter 


phone, and everyone had the opportunity 
to hear and work a lot of really big 
transmitters, and some small ones, that 
are just not on-air all the time. The 
popular AM frequencies were so busy 
that it was hard to break in at times! 

Of the seven log totals I received, the 
overall winner is Mike Krahenbuhl 
(KWARA) who operates from his home 
in Kansas City, Missouri. Mike reports a 
total of 107 points from 42 contacts in 
22 states. Congratulations Mike! His 
station is shown in the photo on page 41. 

Coming in second was Rod Perala 
(W5CZ) with 82 points from 32 contacts 
in 18 states. Rod was using a Collins 
KW-1 transmitter and a SX-88 receiver 
from his QTH in Indian Hills, CO, 
southwest of Denver. Rod mentions, 
“... Thanks again for sponsoring this 
event, I really enjoyed it. I operated for 4 
hours steady.” 
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Third place went to Frank Baker’s 
Heavy Metal team with 81 points total. 
They worked 34 stations in 13 states. 
There are several photos of their team 
and the equipment on the following 
pages. 

Paul Courson (WA3VJB) made 31 
contacts with his 1947 Collins 300G 
broadcast transmitter and 1955 Collins 
R-390A receiver. Paul worked exclusively 
on 3705 kc. 

Fred Deroos (WAW@GMH) worked 6 
stations and enjoyed the event. Fred has 
some nice comments, “...Conditions were 
really good on Friday night for the rally. 
I heard stations from coast-to-coast with 
the only problem being so many stations 
transmitting simultaneously. Often the 
S meter sat at 10-20 dB over S9, yet one 
couldn’t copy any of the individual 
stations. Then a strong station would 
come on and increase the signal by 5-10 
dB so it could be copied. I could 
sometimes pull out weaker stations if 
they were slightly off frequency from the 
other stations, like 3883 kHz. I really 
wish I had a directional antenna, but 
only have a flat top dipole up so far on 
75M. Lalso had some splatter from 3880 
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this year, and his transmitters were a 1953 Hallicrafters BC-610I, a 1947 James 
Millen 500-watt RF Deck, 50-watt exciter and HV power supply. Receivers were 
a National NC-300 and Hammarlund HQ-110A. 


kHz part of the time that made copying 
on 3875 kHz and 3885 kHz difficult. 
“I heard you and several Colorado 
stations around 6:30 CST and then later 
the East and West coast stations started 
coming in. Several stations that had strong 
signals here into South Dakota were you, 
NODMS, W5CZ near Denver, KOARA 
in Kansas City and later W8ACR in 
Montana. Some of the other stations I 
copied were W6OZI, Bob in California; 
W5PRC, Paul, in Arkansas; KA7WOC, 
Bob, in Washington; WOQBX, Jay, in 
Missouri; VE7KHZ, Paul, in British 
Columbia; KAIBWO, Joe, in Idaho, 
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NA7RH; Bob, in Arizona; and W6THW, 
Mike, in California. I probably could 
have worked them, but didn’t try due to 
the QRM. 

“ I ended up listening much of the 
time, but did complete QSOs with 6 
stations on 3875 kHz. 

“I was using a homebrew transmitter 
with a carrier output of 350 watts, so my 
score would be6+6+5=17. Nota great 
score, but it was fun. I got tired and 
stopped working stations around 10 pm. 

“The transmitter consisted of a GAG7 
oscillator, a 6146 driver and two 813s in 
parallel as the final. The modulator was 


February 2012 


a pair of triode-connected 813s driven by 
a pair of 6L6s with a modulation 
transformer from an RCA broadcast 
transmitter. Iam using a single HV supply 
of approximately 1,500 volts for the RF 


and modulator. The microphone was an 


122 VFO. I built this transmitter about 
10 years ago while living in the Twin 
Cities. I also have a 250 watt Class E 
transmitter, but didn’t use it since I was 
enjoying the smell of hot dust on the 
813s too much. 


“I used both an R-390A and an HQ- 
170, but most of the time I used the R- 


EV 664. The only part of the transmitter 


that was not homebrew was the Johnson 


= 


Frank Baker (W@KH) hosted a Heavy Metal team at his home again this year and sent 
several photos. Here’s what Frank says about them: “...Attached are a couple of 
Photos of our team taken during the 2011 Electric Radio Heavy Metal Rally. We had 
a blast. We made 34 contacts in 13 states running a WOVMC transmitter. Our total 
score was only 81 points, but the object of the evening was to get the local hams 
together during the holidays. We all had a blast. Shown are Walt (WA9LT) and his 
wife, Nancy, (N9OVC); Dave (W9WRL) and his wife, Cindy, (N9LZG), and their 
daughter Kaitlyn (KCOREW); Jim (WO9DX); a longtime friend Phil, (KOZK) of 
Dave (W9WRL); Tom (W9QD); Jim (W9UD); and host Frank (WOKH). We enjoyed 
good food. My home brew beer, soda pop, and, of course, Tom (W9QI) beat everyone 
again on the pool table! Of course, you need to check in on 3885 AM to find out the 
“real story” about the pool games. The transmitter we used was my WOVMC-built 
“Power Block” that uses a pair of 4-400s in the final and a pair of 304-TLs for 
modulators that run 350-watts carrier. I use a Ten-tec Orion II as the exciter/ 
receiver.” 
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390A. I have a homebrew sync detector 
on the R-390A, but with all the stations 
on slightly different frequencies it was 
too difficult to keep it tuned. The 4 kHz 
filter on the R-390A seemed to work the 
best.” 

Gary Geissinger (WAWSPM) checked 
in to mention he worked 4 stations with 
his T-368 and 32V-2 rigs and had a lot of 
fun doing it! 

Mitch Mitchell (KO9PNP) worked the 
rally with his Johnson Viking II and a 
HQ-170 and a modified Heath O-10 
mod scope. Mitch said, “...worked 
KC4SSB, Steve, while he was holding 
court on 3880. He was 59+++; could 
turn the RF gain all the way down and 
still copy him well here in SW Indiana. 
His pair of 4-400s modulated by a pair of 


4-400s put out a FB signal up here from 


SE Kentucky. WOKH, Dave, was 
running a TenTec Orion 2 driving a pair 
of 4-400s on 3885. Same comments on 
the RF gain of the HQ-170 as for Steve. 
Like I told one of the guys on 75: ‘It’s a 
really good signal that can cause a flicker 
of vertical length on the homebrew mod 
scope on receive.’ Had it on the output of 
the antenna relay that night instead of 
between the transmitter and antenna 
relay. Wish I had a way to record a 
picture of that one. Of course, it could be 
from something else other than the 
strapping signals on that night. Overall I 
heard a lot of FB AM signals that night!” 

I would like to thank everyone for 
participating in the 2011 Heavy Metal 
Rally, and we are all looking forward to 
2012’s event! 
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Cindy (N9LZG) takes her turn at the mic at WOKH during Heavy Metal. 
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Now this is Heavy Metal! Henry Hurrass (KB7O 


SSS SS 


CY), located in Black Canyon 


NS Pemee 


City, Arizona, operated his first Heavy Metal Rally in 2011. As Henry describes 
his station, “...1 have included some photos of my first ever AM transmitter 
restoration. It’s a 1947 RCA BTA-250L transmitter, which was in service for nearly 
60 years. I purchased it from a fellow ham in Texas in September of 2010. It took 


me nearly one year to restore to original and another three months to re-tune for 
160 meters. I made my first ‘real’ contact with Jim, K7EWE, about three weeks 
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ago. The transmitter 
weighs 1340 lbs, has a pair 
of 828’s in the modulator 
driving a pair of 810s in 
the final and is rated at 250 
watts. I am getting ready to 
sit down and enjoy the 
Heavy Metal Rally and try 
to make more contacts! 73, 
and keep the filaments lit!” 
Left Photo: This is Henry’s 
lit up RCA BTA-250G rig 
as he was operating in 
Heavy Metal night. What a 
beautiful transmitter and a 
great restoration it is! 
ER 
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Advertising Information 
Subscribers receive 1 free 20-word ad per month. Extra words are 20 cents. Ads 
run ONE month unless otherwise requested. “For Sale” or “Wanted” and all of your 
contact information counts as 6 words. That leaves 14 words for the description. 
Hyphenated and slashed words/numbers count as 2 words. Please count the 
words in your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, so 
include phone numbers if a response is desired. To avoid disappointment, don’t wait 
until the last day to submit new ads. Non-subscribers: No Free Words. $5.00 


minimum for each ad up to 20 words. Each additional word is 50 cents. 


Please Call or Write for Display Rates 


| VINTAGE EQUIPMENT ONLY! 


ER 
PO Box 242 
Bailey, Colorado 80421-0242 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab @cs.com 


FOR SALE: Collins Station: 75S3-B, 32S- 
3, 30L-1, 516F-2, 312B-3, SM-3. R/E, 
Beautiful, used 8 months. $3,500 firm. p/ 
u only. Jeff, 718-645-9597 Bklyn, NY. 


FOR SALE: 30 Gonset Communicators, 
$40 each + shipping. AlLemke, KB7QQW, 
alsradio36 @ yahoo.com, 360-793-6510 


FOR SALE: HRO-60 w/11 coils A thru H, 
J, AB and AC, w/ xtal calibrator, Q Mult, 
manual, $850 +shipping. Call Rudy, 
W2ZIA, 716-937-9279 
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Telephone: 720-924-0171 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) 


FOR SALE: New KWM-380 memory cards 
and keypad interfaces. Mack, http:// 
w4ax.com:8080 


FOR SALE: Hallicrafters HT-33B, near- 
new, with spare final in sealed box, original 
manual, $750; SX-101A, perfect front 
panel, minor paint blemish on top cover, 
original manual, $225; Both working. No 
mods, smokers, pets or shipping. Demo/ 
pickup in Denver. John Curtis, WOCAR, 
3146 S. Franklin Street, Englewood, CO 
80113, jcurtis@geomarkresearch.com 
303-619-0372 


FOR SALE: Collins 51J-4 in cabinet, 3 
filters $600; Heathkit DX-100B, $200; 
Collins 51S-1 vy nice $ 1500. Pick-up 


preferred. Harry WAG6IUR, 
flynhham @aol.com; 626-355-0290. 
FOR SALE: Hallicrafters 1935 


Communications Recvr, Model S-8A, as 
found, $200. Hallicrafters Speakers: R- 
46, R-44. Contact Mike, 5306 Creekside 
Ct.; Plano, TX 75094; 972-898-7251; or 
email:K5MLG @ verizon.net 
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Small Volumes 


Radio Manuals & Services 
By ManualMan 


* Quality Manuals For Amateur Radio, Audio, Test & Radio-Related Equipment With Over 
18,000 Models Available - 713 Manufacturers 

* Authorized Printer & Distributor For High Quality Full Color FlexRadio Systems® 
Flex-1500™, Flex-3000™, & Flex-5000™ Series Operating Manuals 

* Thousands Of Schematics & Service Info Available For Radios From The Early Years 

* Custom Full Color Laser Document Printing Tailored To Your Needs - Large Or 


* 100% All Digital High Quality Replications - All Color/Monochrome Printing Done With 
High Quality Laser Printers - High Quality Paper - Heavy Cover Stock - Lay-Flat Binding 


Use Coupon # 2012ER6146 - Get A Discount Off Your Order - Good Throughout 2012 


Visit Our Web Site at http:/Awww.manualman.com 
Sayreville, NJ 08872-1818 - Phone (732) 238-8964 or e-mail manualman@juno.com 


High Quality Is The Number 1 Customer Priority 


ManualMan 27 Walling St., 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 

FOR SALE: WRL Globe Scout 65A, like 
new, with W7FG manual, $145, you ship, 
Roger, W9BZ, 1-317-881-7466, LR- 
JL @juno.com 

FOR SALE: Collins KWS-1 totally restored 
by Howard Mills, $3,000. 75A-4, stock 3.1 
and Dave Curry 2.5 filters, cabinet very 
nice, recapped, works great, $1150.00. 
Prefer pickup in Virginia. 540-480-7186 

FOR SALE: Heath SB-100 sideband 
transceiver with matching HP-23 power 
supply installed in the SB-600 speaker, 
$270 plus shipping. Ken, K8TFD, 


HARLAN HEAVY METAL 


REPAIR, RESTORATION & 
MODIFICATIONS! 


A ade In Vintage 
ransmitters, Receivers 
& Vintage Military Equipment 
Dan Harlan —- N8ETQ 
440-465-5665 


daharlan @ cox.net 


30 Years Professional Experience in Radio 


ken.sands @cavtel.net 734-453-7658 
home 734-564-0316 cell 


and Electronics 
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FOR SALE: 1.Rohn Tower, Insulator for 
Series Fed Tower - $150.00 2.5KW 
Generator, Tecumseh Gas Engine, 
$250.00 3.H.V. Filter Capacitors- 120 MFD 
3000VDC, 100MFD 4000VDC, $50.00 
each. 4.RF Signal Generator, 
Measurments Corpn Model T-1034C 25 
Mhz to 960 Mhz, $100.00 5.Audio Signal 
Generator 20Hz to 200,000 Hz., Adjustable 
output Zero to 10VAC $100.00 6.200FT 
Andrew Heliax Coax Cable 7/8 inch 
$200.00 Wes Minear - W7UO Email - 
wes0331@gmail.com Tel 520-398-2722 


FOR SALE: Gonset meter, appears 
unused. “Upside down” style, part no. 64- 
010-00, scales 40-160MA and 0-5. $15. 
JeRB K8WPI, 269- 382-5401, 
oldbugger @ copper.net 


FOR SALE: HW-32 Heathkit 20MTR 
USSBTR, HP-23, mic, manual, $200 OBO. 
Worked VKs in the 1960s. Mac, WR5A 
75092, everettmcculloch @verizon.net 
903-892-9074 


DRAKE PARTS FOR SALE: New spun 
inlays for the B Line or TR4 main knob, $6. 
Also sell new pointer knobs. Alan, KC9YS, 
630-879-1132 after 7pm 
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FOR SALE: Globe King, OHC 500B RF 
Upgraded, 400 Modulator + PS, VFO, 
New Cables, Tubes. $1,000, PU in S. Cal. 
Larry, W6WUH, 707-874-1000 


FOR SALE/TRADE: QST 1922, 1923, 
1924, 1925, 1926, 1927, 1928; “73”, CQ, 
Ham Radio, Ham Radio Horizons, “Radio”, 
others. NI4Q, POB 690098, Orlando, FL 
32869. 407-351-5536. ni4q@juno.com 


FOR SALE: Used, Tested @ $1.50 ea: 
12BA6, 12BE6, 12AV6, 12AT7, 12AU7, 
6BA6, 6BE6, 6AV6, 6AU6, 6CB7. The 
following at $3.00: 35C5, 50C5, 12X4, 
6X4, 35W4. Add $5 for S&H. Call for other 
types. James Lopaz, 44 S. Hawes #16, 
Mesa, AZ 85208 


FOR SALE: GATES BC1G Broadcast 
Transmitter w/ Audio Driver. Clean, 
Working on 160M. $1500, Located in 
Escondido, CA. KZQEP, Bob Zelenack 
760-807-4222 Week Days” or 
Zelenacks @ vcweb.org 
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Estes Auctions 


ESTES AUCTIONS 
7404 Ryan Road, Medina, Ohio 44256 
Ph: 330-769-4992 ® Toll Free: 888-769-4992 @® Fax: 330-769-4116 
www.estesauctions.com @ Email: estesauctions@aol.com 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, KiTLI, 508-965- 
7400 


FOR SALE: Electronics Stuff, reducing 
my 50 yr. collection of radios, meters, 
instruments, wire and lots of parts. If you 
repair or build, | may have what you need 
reasonable. Call anytime, 330-876-0529 


Service Monitors for Hams: Buy, Sell, 
Trade, Calibrate, Repair, Restore. P.U. 
(FedX at Your Door) fircls54@aol.com 
Frank, KE5CSP, 254-597-7180 


FOR SALE: Johnson Desk KW with 
Ranger Exciter. Good, clean working 
condition. Bob Zelenack, K3QEP, 760- 
807-4222 week days or 
zelenacks @ vcweb.org. 


FOR SALE: BC-610-l, ready to run, 
recently removed from service. $1,300. 
Pick up in Mesa, AZ. George Portell, 3212 
N 83rd St, Mesa, AZ 480-986-5797 
w8qbg @ yahoo.com 
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and are available in three versions: 


Model AB-1 


guarantee. 


ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 


(With Pilot Light) ............ 
Model AB-1M, (With Voltmeter) .............0006 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 | 
VAC) "secrece reper eee centavos ceeceeatesesececsece 
Shipping, CachliMiter \.ic5.5.....0.cnssscessresese 
(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


stare 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These ate printed in 6 colors. 
They are microwave and dishwasher 


safe! Call for ordering at: 
720-924-0171 


Shipped: Dyj UPS ak. ccc tema... $21.00 
Or on the Internet: 
www.ERmag.com 
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Model AB1-M 


Electric Radio Store 
720-924-0171 


TEST EQUIPMENT REPAIRAND SALES: 
Cushman Monitors, HP-410C, HP-410B, 
Logimetrics and AUL Industries RF Signal 
Generators. Service—Sales—Parts, http:/ 
/www.kiss-electronics.com, W7DUZ 


DRAKE SERVICE FOR SALE: R.L. Drake 
repair and reconditioning, most models 
including TR-7’s, 35 years experience. 
Jeff Covelli, WA8SAJ, Telephone 440- 
951-6406 or email: wa8saj@ncweb.com 


FOR SALE: ATAS Antenna Repair. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, W@EAuU, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100/G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


FOR SALE: Military connectors are our 
specialty. Please call for availability and 
price. William Perry, 702 (rear) Beechwood 
Road, Louisville, KY 40207 502-893-8724, 
williamperrycompany @insightbb.com 


FOR SALE: Collins S-Line white dial 
transfers, per ER #242, with complete 
instructions, are available for $13.95, 
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Keep Nous ER 9 ae aed 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 

These boxes are the correct size for many ER-size magazines, 


including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 


Set of 10: $11.75 + $9.45 S&H 
Set of 15: $17.25 + $9.95 S&H 
Set of 20: $23.00 + $10.45 S&H 
ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


postpaid. Contact Shawn Daniels WAQIIH, CRYSTALS FOR SALE: FT-243, hc6u 
335 Bowles Ave., Fenton, Mo., 63026 Drake Collins etc. http://www.af4k.com 
636-343-5263 or by e-mail: Brian, AF4K, TEL: 321-262-5471 
ajd4200 @charter.net 


JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Publishes The AWA Journal with: e Produces the famous 
- Battery & AC receiver restoration - Free want-sell-swap ads annual Rochester Meet 
- Vacuum-tube history & collecting — - Early television 
- Old-time amateur-radio contests — - Horn loudspeaker e Maintains unique 
- Communications receivers - News of U.S. & foreign clubs radio-TV¥V museum 


Membership is only $25/year in U.S.; $30 elsewhere. 


Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
7® awamembership@rochester.rr.com (585) 392-3088 http://www.antiquewireless.org 
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FOR SALE: 
1. Collins Radio 32V-3 Transmitter $750 
2. R-390A Receiver $750 


Manuals available with All equipment. 
Equipment all in Good to Excellent 
Condition. 


Also for sale, 40 X 80 Ham Shack, Living 
Quarters, Shop, Garage.A retired Ham’s 
Paradise in Southern Arizona on 40 
Acres. Awesome Towers and Antennas. 
$360K. 


Wes Minear - W7UO 
Telephone 520-398-2722 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign@ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. os Ken, 
www.RadioReprints.com. 


FOR SALE: Vacuum tube data CD, over 
4000 pages. $9.95 shipped. Email for 
complete list. Johnny Umphress, 1415 
Moore Terrace, Arlington, TX 76010, 
jgumphress @ hotmail.com 


FOR SALE: Sprague Orange Drop 
capacitors New/NOS. Bags of 35 assorted 
values/ voltages - $10.99 at www.Online- 
Noline.com 


Brand New - Freshly Manufactured 


COLLINS R-390 (A) 


Plug-In Capacitors 


"Octal" Style 


Also 51J / R388 


Details: www.hayseedhamfest.com 
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DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N900, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE OFFERED: Former National 
Radio Service Tech, Service Manager, 
and Engineering Aide with over 45 years 
of continuous experience in repairs, and 
restoration, of all brands and models of 
tube equipment. Amplifiers are a speciality. 
Fully equipped shop with lab grade test 
equipment for quick and accurate results. 
UPS pickup service offered. Hilltop 
Restorations, Pelham NH. 603-635-1170 
zr @jeremy.mv.com 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH,  http:// 
TomsAntiqueRadioRepair.com 


FOR SALE: DRAKE TR-7/TR-7A/R-7/R- 
7Aservice kit. Includes 13 extender boards 
and digital jumper card. $64.75 includes 
postage. See http://oweb.amerion.com/ 
~wZ7avk, Bob, W7AVK, 5581 Panorama 
Dr, Moses Lake, WA 98837, 
w7avk @arrl.net 509-750-7589. 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
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ELECTRONIC SPECIALTY PRODUCTS 


SOMHz US 


Electronic __ GAIN 

Specialty OFF 10 20 

Products ee 
~~ 


_ BBP-1020__ 


_BroadbandHF Preamp 


SINGLE SIDEBAND ADAPTER) ——t™ 
__-S8 OFF Use 


> 


DIGITAL READOUTS FOR 
NEARLY ALL VINTAGE 
RCVRS & TRANSCEIVERS 
FT-101 TR4 TS-520 KWM2 


RECEIVER PRE-AMPS 
TO STAGE EXTERNAL 
ANTENNA MOUNTED 
INSIDE VINTAGE RCVRS 


PD-2 SSB ADAPTER 
455KHz & 500KHz IF 

AM SYNC DETECTOR 
DRM DOWN CONVERTER 


KK4PK.COM 


Crowell, KA1EDP. 
ka1edp @ yahoo.com 


ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 
92029. 760-747-8710, w6zz@cox.net 


FOR SALE: Visit RadioWorld- 
OnLine.Com you will find new items and 
information every month! Carl Blomstran, 
POB 890473, Houston TX 77289 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
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401-934-1845 


Dakaware Knobs. Charlie Talbott, 138192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


NOTICE: Visit Radioing.com, dedicated 
to traditional ham radio & vintage radio 
resources. Let’s Radio! Charlie, W5AM. 
www.radioing.com 


FOR SALE: New Multi-Section Can-Type 
Electrolytic Capacitors. Made to Your 
Specifications. Twist-tab, Stud, or Clamp- 
mount. www.hayseedhamfest.com 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. WANTED - 
AN/FRT-24 transmitter parts. Nick KANYW 
navy.radio @ gmail.com 
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Upgrade Your Receiver with 
Synchronous Detection! 


Make your receiver even better with passband- 
tuning synchronous detection that that can 
minimize adjacent-channel interference. Unlike 
many others, it truly fights intelligence-robbing 
selective-fade distortion while staying locked. 

The SE-3 Mk IV easily connects to last 455- 


kHz stage in your receiver. Buffer amp or 


converters for other IF frequencies available. 
Some receivers, such as the R-390A and SP- 
600, have IF outputs for direct connection to 


the SE-3. 


core, Qe 


SE-3 Mk IV: $695.00 
Rack version: add $49.00 
Sherwood Engineering, Inc. 
1268 South Ogden Street 
Denver, CO 80210 
303-722-2257 


rob@sherweng.com 


www.sherweng.com 


WANTED: Readout board #34 for 
Tektronix 7704A scope. Lower left rear of 
bottom unit. htorown @earthlink.net 661- 
943-2027 W6DJX 


WANTED: Hickok tube tester model 539 
B or C. Would prefer a good working unit. 
Bob Lydon 412-760-6098 _ or 
AB3L1 @aol.com 


WANTED: McMurdo-Silver Model 802 
Superhet Revr & Model 701 Xmtr. No front 
panel mods. William Ross W9WR, 300 
Oxford Road, Kenilworth, IL 60043-1167; 
847-251-7447: william.ross @comcast.net 


WANTED: S-meter for BC-779-A receiver. 
James Owens, NWGZO, 1363 Tipperary 
St.., Boulder, Co 80303, owensj @ ucar.edu 


WANTED: | need ARC-5 Racks and 
Mounts any condition. 303-979-1860, 
WildBillKOIKP @ aol.com 


WANTED: Allbander for Clegg Labs 
Interceptor B receiver. Jack, WA6JYU, 
415-987-398 


WANTED: Schematic or data pack (like 
Fotofact) for Emerson Model DS-436 table 
radio. Robert Luther, KG4LOQ, 2115 
Buckingham Drive, SW, Huntsville, AL 
35803; RNLuther @ hiwaay.net 


WANTED: Manual/schematic/info for 
National R-1230/FLR countermeasures 
receiver. Will pay for Xerox. Hal, 
KK6HY @ arrl.net 650-366-5060 California 


WANTED: National 183D-Main Tuning dial 
window part number M967-2 NEEDED. 
Mine is very scratched. Walter KB6BKN 
415 897 4088 or kb6bkn @juno.com 


WANTED: Probe for HP-4815A vector 
impedance meter, or parts meter with 
good ~probe. Mike, 858-271-8294 
mjzuccaro @ aol.com 


WANTED: National NTE-30 Transmitter. 
Any condition, any price! | love National. 
Sylvia Thompson, nivj@hotmail.com 33 
Lawton Foster Rd., Hopkinton, RI 02833. 
401-377-4912 


Vintage Style Radio Kits 


Lance Borden, WB5REX 
13911 Kensington Place 
| Houston, TX 77034 


Antique Radio Schematics 


BORDEN RADIO COMPANY 


Phone: (281) 620-6692 
www.xtalman.com 
WB5REX@earthliink.net 


WANTED: Need a dial lock 
for Hallicrafters R-274D/ 
FRR. Walter lacobelli, 
2147 Harman St; 
Ridgewood Queens, NY 
11385 718-456-1988 


WANTED: Need a vibrator 
for your radio? Have 
Motorola, GE, and others. 
Call Doc, 701-258-6747 
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The R390A is ote ya ma gnifice 
freed from military contract con stra 
finishes the job. 


pre details, "optistEand pricing c cat 
Fora ast drive come to: . 


11355 South Greeley Highway — 
Cheyenne, Wyoming 82007 
By appointment only . am 


WANTED: Small black plastic tip for the 
“Trig-Line-Free” lever switch on a HP- 
8601A sweep generator, also main tuning 
knob for same. Anthony Norden, School 
Cottage, 10 School Lane, Watton At Stone, 
Hertfordshire UK SG14_ 3SF, 
agwnorden @ aol.co.uk 


WANTED: Tropical Radio HRO-60 
information. Photos, schematics, history 
would be greatly appreciated. | am 
especially interested in talking with anyone 
who has or knows of a Surviving example, 
whether for sale or not. Lee, WB6SSW, 
leecraner@aol.com 310-770-1945 


WANTED: SSTR-1, SSTR-4 and SSTR- 
5. Bob, WOYVA, robert @isquare.com; 
703-450-7049 


WANTED: B&W or equivalent push-pull 1 
kw swinging link coil assembly. 75 and 40 
meter coils preferred. Bird 500H wattmeter 
slug. 209-522-5580 Les, W6LHQ 


WANTED: Service-Operations- 
Schematic-Parts List for Mackay Marine 
128 LF receiver. Harry Weber, 4845 W. 
107th St, Oak Lawn, IL 60453 


Zz 


ESTATE PURCHASE or CONSIGNMENT 
Free Consultation 


Established 1998 


chy 


Call (Leave Message), Write, or email: 
John Wieder, KOJY 

62639 Ohlm Road 

Montrose, CO 81403 

970-249-2751 


djwieder@q.com 
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WANTED: Will pay for photocopied 
information on antenna, elements, traps, 
and boom are marked “TET-Japan.” Bill, 
WODCM, 218-386-1654 


WANTED: Millen 90281 HV rack mount 
Power Supply. Frank, W4FMS, 
616.881.1618; w4fms @aol.com 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 
Via lrana, Valencia, CA 91355. 818-519- 
4419. jstitz@pacbell.net 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price. Brian Harris 
WAS5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Boy Scout radios from the 
1950s. Complete sets, kits, parts and 
documentation. Fred, KC9OWW, 
fmikolajewski@wi.rr.com, 414-257-0189 


WANTED: Swan PSU3A, Tokyo Hypower 
HC500, Drake TC6 transverter, Drake 5C6 
insert for CC1. Engene Rippen, WB6SZS, 
530-888-6020, ER@muchstuff.com 


WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @ arrl.net 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. Rod, 
W5CZ, rodperala@aol.com 303-324- 
2/25 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: One of my “KN8GCC” QSLs 
fromthe mid-1950s. Tom Root, 1508 Henry 
Court, Flushing, MI 48433, 
wb8uuj@core.com 810-659-5404. 
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WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, w5or @militaryradio.com or www.r- 
389.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Searching for RME CT-100 or 
3R9 xmtrs and info about them. David 
Edsall, WiTDD, 156 Sunset Ave., 
Amherst, MA 01002. 413-549-0349, 
dedsall @crocker.com 


WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 


WANTED: QSL card from W9QLY - Frank 
(Mac) Maruna. Will buy or trade. Will buy 
entire collections if a card from W9QLY is 
included. Will pay finder’s fee. Don 
Barsema, KC8WBN, 
donaldbarsema @att.net 


WANTED: NOS Bud Portacab cabinet 
#WA-1540, 61/8 W x 8” D x 8” H, or NOS 
Premier equivalent #CC-2000. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612 after 6 PM EST 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 


bolted steel attached to a reel that is corrosion- 


resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. [he EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. (We now have 8,400 satisfied customers 
around the world.) The EZ Hang comes with a one 


EZ Hang, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 
www.ezhang.com 


Call Today! 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, PO Box 
215, Craig, MO 64437. 913-634-3863. 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 


year limited warranty. 


540-286-0176 


WANTED: HRO 600, NCX 1000A, TEK 
570, EK56-4, E1800, EB-200 RA3712 
service manual for R2174B similar to 
RA6790 contact alan.royce@ngc.com 
oscar873 @ aol.com 


&backpacks) & tube radios. Also copies of 
postwar-90’s surplus catalogs, backpack 
specs & photos. W.K. Smith, FCI 
Allanwood Low, PO Box 1000, White Deer 
PA, 17887 


WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. Will 
pickup if you have enough items. Glenn, 
WA4AOS, 864-684-2956 


Drake Manuals on CD 
The R.L. Drake manuals that were 
compiled by HamManuals are again 

available from Electric Radio! 

This is a high quality 2-CD set of all the 
ham equipment that Drake produced. Also 
gl Oe ise Sr included are official Drake modifications 
——— Sinan iat and all of the 3rd-party modifications by 

_ i | Sherwood Engineering, and others. 
Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 


manual when a new piece of equipment 


System 


Requirements; 


enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 

www.ERmag.com 


Any computer with 
Adobe Acrobot Reader®. “S50. Dey, 
Performonce will vary 
depending on speed of 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Sr 
t 


a 
Hg 
Ig o 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 


ANODE AIO CLAS 


Antique Radio’s Largest Monthly 


biasice ee Magazine — 4,000 Subscribers! 
Classifieds - Ads for Parts & Services 

WANTED: Information from owners of the Articles - Auction Prices 
Boulevard Electronics/USCG R-138 Meet & Flea Market Info. 
Receiver, for ER article. Please contact Radios, Ham Equip, Telegraph, Hi-Fi 
me if you own one of these sets. Phone TV, Books, Art Deco, 40s & 50s Radios 
me before 8:30PM Eastern time at 607- U.S. Rates: 1 year 
754-2848 — leave message and | will $36 ($48 by 1st Class) 
return your call, or email me. My new 
email address is WA2EJT59 @stny.rr.com. p sean iene : 050 
Thank you! Web: www.antiqueradio.com 


Email: arc@antiqueradio.com 
Toll Free: (866) 371-0512 Fax: (516) 883-1077 


PayPal VISA Ge bat 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 


format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Pea PRS cos oe ee 4 hours, $89.95 
Collins’75S-3 and’ 329*3 eee 2 hours, $89.95 
COlMinis SOLE 1. .....cscccaccecedescueen nee 1 hour, $39.95 
COLIMNS 30S 21. o.<cxersacarscsnssasatccuse cies eae 1 hour, $39.95 
Colhins: KW S= Lic... .ccsocececccstaceceteeesees eee 2 hours, $39.95 
Collins 75A-4 once. okacecancc en ctienaae meee 2 hours, $89.95 
Collins) R=390A... cccacsenccesioscaneess hee 7 hours, $109.95 
Collins R-390A Addendumn................... 2 hours, $49.95 
Uh lkesal ic cas teeeesee 4 hours, $89.95 


Shipping within the US: $6.45 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 


60 Electric Radio #273 February 2012 


Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 
air. 

Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 
question via email or telephone. 


Please visit our web page, http:// 


www.tusaconsulting.com/ce.html for | 


latest Central Electronics information and 


Contact: Nick Tusa, K5EF | 
Telephone: 985-249-6467 | 
Fax: 985-249-6468 


| pictures of our newest restoration product 
une, 1 for the 100V Broadband Transmitter: | 
Ae T Hae = replacement meter. faceplates. O tder one today 
ere at our special introductory price and make | 
Ghai, Sy : your 100V look as great as it sounds! 


SURVIVING Surviving Technology 
TECHNOLOGY | By Bruce Vaughan, NR5Q_ | 


Long-time ER readers are familiar | 
with Bruce Vaughan’s (NR5Q) many | 


popular articles in Electric Radio over 


the years. Surviving Technology is a 
chronicle of Bruce Vaughan’s life- 
time of experience in radio and is a 
finely produced presentation with ex- 
cellent illustrations and schematics. 
The book is 8-1/2" x 11" and is printed 
on coated, glossy, medium-weight 
paper stock. In 7 detailed chapters, 
Bruce gives you a blow-by-blow de- 
scription, including schematics, of all 
the secrets needed to build a success- 
ful regenerative receiver. The “Ulti- 
& _ mate” is amazingly straightforward, 

oT, stoutly built, and Bruce provides all 
Pee ay NelesyNnpenpexey: the details to successfully build your 


o By own based on his 60 years experience. 


ae fhe 


Available from the Electric Radio Bookstore, see page 63 for ordering information! 
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— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 


are for delivery by media mail within the USA. Overseas, please inquire for shipping 
quotes. The on-line search for back articles is at _http://www.radiolabworks.com/ 


ersearch. html 


Single Issues: $3.85 Each, Postpaid 

1-Year Sets (Or Any 12 Issues) $39.00 per year + $5.50 S&H 

Special Deal on Any Four Years (Or Any 48 Issues): $105.00 + $6.50 S&H 
Almost all of the back issues of Electric Radio from #1 are available for $425.00 + 
$19.00 S&H, at least a 56% discount the over single-issue price. 

For a postpaid 29-page printed back issue index, please send $3. 


Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 


All of the Collins compendiums are packaged in nice 3-ring binders. 


Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus 
$5.75 S&H. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages, $15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's bi- 


ography, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manu- 
facturers. There are historic photographs and diagrams on nearly every page, and color plates with vintage 
AK advertiSing.---------------------------------------------2-n nnn nn nnn nn anne nn nnn nn nnn nn nnn n nnn nnnnnennee $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 


until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employeeés.------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:----------------- $29.95 - 10% - $26.95 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets 
and related US-made equipment from 1920 to 1955, by Maurice Siever---------------- $29.95 - 10% = $26.95 


Early Development of Radio in Canada: 154 pages of Canadian radio history by Robert Murray, 
excellent illustrations on nearly every page covering the early wireless days and the start of radio 
broadcasting and manufacturing! ---------------------------------------------------------- $26.95 - 10% = $24.25 
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Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from 
museum collections make this hardback volume an excellent introduction to this new 
collecting field. Written by Lindsay Sterling--------------------------------------------------------- 


(ont a $29.95-10% = $26.95 

Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ------------------------------------------------------------------------------------- $24.95 - 10% - $22.25 


NEW! Surviving Technology: Bruce Vaughan’s new book about his early experience in radio, and it’s 


also about building the “Ultiimate” regenerative receiver that’s based on his many successful designe, with 
complete information and schematics! ----------------------------------------------------------------- $27.95 - 10% = 24.95 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and good photos.-------------------------------- 
nomen enn nn nen nnnnnnnnnnanna neem nn nannn nn nnnnanennnnnnnnnannnnnnnnnnnnnannnnanannnnnnanennannnennanannnnanannnn nnn $25.95-10% = $23.35 
Radio-Craft: 50 Years of Radio by Gernsback: This is a high-quality 141-page reprint of the March 1938 
edition of Radio-Craft magazine and is about the first 50 years of radio, and contains hundreds of vintage 


advertisements. -------------------------------------------------0-2---0 2-22 2- on nn nn nn nnn n nn nnn nn nn nn nn nnn $15.95-10% = $14.35 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
tiV@. ----------------------------------------------- 2-22-22 nnn nnn nn nn nnn nnn nn nn nnn nn nnn nn nnn nnn nn nnn nn nnn nn eens $26.95-10% = $24.95 
The All-American Five Radio: Although this book is about classic American 5-tube broadcast receivers, it also 
contains a wealth of accurate information on vacuum tube receivers, proper troubleshooting, and alignment and 
is recommended for experienced repairmen and novices alike. 92 pages by Richard McWhorter------------------ 
wanna nnn nnn nn nnn nnn nnn nnn nnn onan nnn nnn nn nnn nnn nn nn nnn nnn nn nnn nn nnn nnn nnn nnn nn nnn nn nnn nnn nn nn nnn nn nennnnenes $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Poles, mentioning radio communications of the day.------................. neocon cnc nnn e nnn en nn nn nnnnnennnnne $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
166 color pages. ---------------------------------------------------------------------------- $29.95-10% = $23.35 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders. ------------------------------------ 
won nn nnn nnn nn nnn nnn nnn nnn nn nnn nnn nnn nnn nnn nnn nn nnn nn nnn nn nnn nn nen nner nnn nnn nner nn nnn nn nnn nn nnn nn nnn nnnn $21.95 - 10% = $19.75 
Zenith, The Glory Years, 1936 to 1945: 244 high-quality pages all about classic Zenith radios. Hundreds of 
high-quality color photos, and history from the Zenith company archives, never before available. If you like 
beautiful Zenith consoles, you will like this book! by Cones, Bryant, and Blakenship-----$34.95 - 10% = $31.45 
Zenith, The Glory Years, 1936 to 1945, Illustrated Catalog and Database: A companion volume to “The 
Glory Years,” this one has 151 pages of reproduced Zenith advertising and full serial number, chassis number, 
and production data that has never before been available in one reference manual, or to the public. 151 pages 
by Cones, Bryant, and Blankenshil.---------------------------------------------------5---ennn none $29.95 - 10% = $26.95 


Ordering Information: 
U.S. Mail Orders: Please add $4.50 shipping for one book and $1.00 for each addi- 


tional book, five or more books are shipped free to one address! Checks and 
money orders by US mail are fine. Overseas and Canadian Orders: Please inquire for 
shipping quotes. 


Available by mail order, by telephone at 720-924-0171 or on the 
Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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119 E. George St 


mee S Batesville IN ayode 
Manuals \% hace pn USA 


Order on-line at: 


e are your l-stop source 
www.w/fg.com W ea Pe 


for radio, test equipment, 


Send your questions to: and audio manuals 
sales®w7fg.com 


Order by phone: 


(812) 932-3417 PayPal 
800-807-6146 US only ui 


customer satisfaction guaranteed! 


Electric Radio T-Shirts 
The front displays the logo from the cover of ER (the tube logo, Electric 
Radio, and “celebrating a bygone era’’). The back has “Real Radios Glow 
in the Dark” (used with the permission of Classic Radio). The T-shirts are 
100% cotton and come in Small, Large, X-Large, XX-Large. The color is 
slightly lighter than the cover of ER. $17.00 delivered, $18.00 for XXL. 
(Other Sizes Available by Special Order) 


NATIONAL RF, INC. 


Dial Scales | Plug-In Coil Forms 


New-Manufacture 
plugin coil forms on 

A quality digital a 8-pin octal base, 
frequency readout for see review in 3-09 


| 
vintage equipment! ei 
www.NationalRF.com 


858-565-1319 Hundreds of rare tubes 7969 Engineer Rd, #102 
FAX 858-571-5909 Call us for details! San Diego, CA 92111 


The perfect finishing touch for Digital Display 
your homebrew projects, 
available in 6:1, 7:1, and 8:1 
ratios! 
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Subscription Information 


Published Monthly 

Rates within the US: 

Ist Class Rate: $45 (mailed in envelope) 
Periodicals Rate: $34 


Rates outside the US, by airmail only: 
Canada : US $54 


All other countries: US $70 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
FAX: 303-838-3665 


email: Ray@ERmag.com or 1editor2@indra.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


The Caps Are 
Back! 


By popular request, we are offering 
another run of the popular Electric 
Radio baseball caps. These new 
caps are a nice 6-panel all-cotton 
style with an adjustable rear 
headband and a 3-inch front brim. 
The background color is khaki, 
and the ER logo is embroidered in 
4 colors, not printed. These hats 
will hold up for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 


